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I i':xi'r£A.C'r kkom u'iie annual report of the chief of ekgineers to 

THE SECBETAEY of WAK.J 

Office of the Chief op Ekgeseers, 

^YasM)lgton, S. C, October 18, 1875. 

KECOIXNAISSANCES AND EXFI.OEAXIO_\S. 

Tiiere are at nearly all the headquarters of the four military divisions 
and the iiine military departments, officers of engineers, whose chief 
duty it is to collect geographical and other information, and these officers 
do, by means of their own explorations and surveys, and by collecting 
the notes, sketches, and maps made by the officers and soldiers belong- 
ing to the western posts, iu their scouts and campaigns, add much, year 
by year, to the knowledge of the interior of the country, which is not 
only essential to the generals in command of these departments and 
divisions, but useful to the country generall5'. 



Capt. William Lndlow, at the headquarters of the Uepartmeut of 
Dakota, was employed during the year in the usual duties of hia office 
as engineer officer of the department. He has submitted his report of 
his recent exploration in the Black Hills of Dakota, under the command 
of Lieutenant-Colonel Caster, and it will be found iu the appendix, 
accompanied by the valuable reports of Professor Winchell iu regard 
to the mineral resources, and of Mr. George Bird Grinnell concerning 
the zoology and paleontology of that interesting region. Captain Lud- 
low has during the months of July, August, and September, 1875, made 
a reconnaissance from Bismarck to Carroll, on the Missouri, thence by 
land to Camp Baker, Fort Ellis, and the Yellowstone Park, His report 
and map will be submitted at an early day, aud will be accompanied 
by reports on the geology, paleontology, aud zoology of the region 
traversed. 

(See Appendix PP.) 
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APPENDIX PP. 

EEPOPvT OF A KECONNAISSANCE OF THE BLACK HILLS 
OF DAKOTA, MADE IN THE SUMMER OF 1874, BY CAP- 
TAIN WILLIAM LUDLOW, COKPS OF ENGINEERS. 

Headquartees Department op Dakota, 

Office of Ohibf Emgiheer, 

Saint Paul, Minn., April 28, 1875. 
Sir : I liave the honor to forward to-day my report of the reconuais- 
sance of last summer of the Black Hills of Dakota. 

AccompanyiDg the report are those of Professor Winehell ami Mr. 
G-rinnell, (the latter iDClading drawings and descriptions of new fossils 
discovered on the trip,) a summary of the daily readings of the ther- 
mometer aud barometer, the distances marched, the altitude, latitude, 
and longitude of each camp. A set of observations in four of the prin- 
cipal camps is also inclosed. 

Three maps are presented, one showing the entire reconnaissance; 
one, more in detail and on a larger scale, representing the hills and their 
vicinity ; and one geological map of the Black Hills, prepared bv Prof. 
N. H. Winebeil. 

Very respectfully, your obedient servant, 

William Ludlow, 
Captain of Engineers, U. iS'. A. 
The Chief of Engineers, U. S. A., 

Washington, D. C. 
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EEPOET. 



Headquautees Department of Dakota, 

Office of Chief Engineer, 

Saint Paul, Minn., April 28, 1875. 
Sir ; I have the honor to submit herewith my report of the recon- 
uaissance of last summer to the Black Hills. 

Accompanying the report are those of Prof. N. H. Winchell and Jlr. 
George Bird Grinnell, and a summary of the daily instrumental obser- 
vations, with deduced altitudes, and the latitude and longitude of each 
camp, distances traveled, &c. 

Two maps are submitted: one, of the whole reconnaissance; the 
other, more in detail, of the Black Hills themselves. 

ORGANIZATION OP THE EXPEDITION. 
The expedition was organized in compliance with the following order, 
the provisions of which were subsequently slightly modified, as far as 
they related to myself, by Special Orders No. 1^7, of June 19, which 
directed me to accompany the expedition, and take six instead of three 
of the enlisted men under my command. 

[Special Orders Kc 117.] 

HEADQUillTERS DEPARTMBNT OF DAKOTA, 

Saint Paul, Minn,, June 8, 1874, 

I. In pursimtice of instrjictionB from the headquarters of the Military Division of 
the Missouri, an espediiioii will be organized at Fort Abraham Lincoln, Dakota Ter- 
ritory, for the purpose of reooonoitering the route from that post to Bear Butte, in the 
Black Hills, and exploring tiie country south, southeast, and southwest of that point. 
The expedition will consist of the six companies of the Seventh Cavalry now sta- 
tioned at Fort Abraham Lincoln ; the four companies of the same regiment notr at 
FortEioe; Company I, Twentieth Infantry; and Company G, Seventeenth Infantry, 
and such Indian soouts from Forts Abraham Lincoln and Rice aa the commander of 
the expedition shall select. 

Lieut. Col. G. A. Custer, of the Seventh Cavalry, is assigned to the command. 

The expedition will start from Fort Abraham Lincoln as soon after the 20th instant 
as may be practicable. Lien tenant-Colonel Custer will proceed, by snch route as be 
may find to be most desirable, to Bear Butte or some other point on or neat the Belle 
Fourche, and thence wiU push his explorations in each direction or directions as iu his 
judgment will enable him to obtain the most information in re^rd to the character of 
the country and the possible routes of commanication through it. 

Lientedant-Colonel Custer will return to Fort Abraham Lincolu within sixty days 
from the time of his departure from it. Should, however, any unforeseen obstacles 
render it necessary or advisable for him to return from any point of his contemplated 
march, even before the Belle Fourche is reached, he is anthorized to do so. 

Capt. William Lndlow, chief engineer of the department, will report to Lientenant- 
Colonel Custer as engineer officer of the expedition. He will be accoinpaui«d by his 
civil assistant and three enlisted men of the Engineer Battalion. 

By command of Biigadier-General Terry. 



GENERAL ACCOUNT OF THE COUNTEY, 

Some general account of the country to be explored will be useful in 
order to a full understanding of the objects of the expedition as set 
forth in this order. 

The Black Hills are an outlying portion of the Eocky Mountains, 
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covering an area about eqnal to that of the State of Connecticut, in- 
clnded between the forty-third and forty-fifth parallels of latitude, and 
the cue hundred and third and one hundred and fifth meridians of lon- 
gitude. They lie, therefore, mostly within the borders of Dakota, but 
trench also upon those of Wyoming. 

On the north, east, and south sides they are surrounded by the open 
prairie, and are accessible only by a journey of a hundred or more miles 
from the nearest point which even frontier civilization has reached.* 

The Jforth and South Porks of the Big Cheyenne River head nearly 
together on the west side ; thence, spreading widely apart, embrace the 
hills between them, uniting in longitude li)'2° 20', to flow eastward and 
discharge into the llissouri. 

The immense I'eservation secured to the various bands of Sioux — now 
the most numerous and warlike of the northern tribes — by treaty of 
April 29, 18C8, lies between the one hundredth and fourth meridian of 
longitude and the Missouri Eiver. It is bounded on the north by the 
forty-sixth and on the south by the forty-third parallel, the Keya-Paha 
River, (a branch of the Ifiobrara,) and the Niobrara itself^ to its conflu- 
ence with the Missouri. 

Thisimmense tract, inclosing nearly forty-three thousand square miles, 
the greater portion of which, however, is bare and often arid prairie, 
destitute of every attraction for the settler, and only capable of support- 
ing a scanty population of hunters, has for its choicest and Aost valu- 
able portion the Black Hills, lying on its western border. All reports 
agreed as describing this as a mountainous, heavily- timbered tract, 
abounding in game, and containing within its unexplored interior an 
open, fertile, and well-watered region. 

In case, at any future time, complications with the Sioux or the ad- 
Tancing ueedsof bordering civihzation should make it necessary to estab- 
lish military posts upon this Indian reservation, indications ail pointed 
to the Black Bills as the suitable point, both on account of their 
geographical position and of the abundance of wood, water, and grass to 
be found there. To explain the value of its position, it should be 
stated that the trails from the camp of the hostile Sioux on the Yellow- 
stone to the agencies near the Missouri, where live the reservation In- 
dians and whereon the issues of annuities are made, lead by a south- 
eastetly course through the hills, the abundance of game and ample 
security of which make them a ready refuge in time of war and a noble 
hunting-ground in time of peace. 

It was therefore considered desirable to gain positive information 
regarding them, and to connect them as well by reconnaissance with 
the posts of Lincoln and Laramie. To accomplish these results was the 
object of the expedition. 

Thepersonnel of this consisted of ten companies of the Seventh Cav- 
alry, one each of the Twentieth and Seventeenth Infantry, a detach- 
ment of Indian scouts, together with the necessary guides, interpreters, 
and teamsters, in all about one thousand men. The wagon-train con- 
sisted of about one hundred and ten wagons and ambulances, while the 
artillery was represented by three Gatlings and a 3-inch rifle. 

Previous to leaving Saint Paul I had engaged the services of Prof. 
N. H. Winchell, State geologist of JVIinnesota, as geologist of the expe- 
dition. He would also make such notes as his time would admit on the 

* The report and mnps of Lieutenant Wairen, Topographical Engineers, of his explora- 
tion in 18!i7, and those of Captain Riiynolds, of the eume corps, of hia esplorations in 
185<JiHidl8eO, furnished the on!j-iiiloim.iti(ra conceriiitii; this region worthy of reliance. 
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flora, iu wiiidh Dr. Wiliiiims, surgeon, U. S. A., kiixUy promised to 
assist. 

Mr. George Bird Griimell, of S'ew Haven, accomimiiied the expedition 
as a representative of Professor Marsb, of Tale College, and I arranged 
with him to fnruish rae a report on the paleontology and zoology. The 
valuable reports of these two gontlemeu are appended, and special at- 
tention to them invited. 

A i»botographer was engaged in St. Paul and famished with a com- 
plete apparatusfor taking stereoscopic views. He agreed, in considera- 
tion of using Government material, and being famished with other 
facilities, to make six complete sets of pictures upon return to Saint 
Paul to accompany the ofScial reports. About sixty excellent views 
were taken, ilipstrating vividly the character of the country. But one 
incomplete set of fixtures was furnished me, which is forwarded here- 
with. The photographer failed, and subsequently refused to furnish 
more, and an attempt to compel him to do so was defeated. 

For surveying parpo^tes my detachment of e(x engineer soldiers was 
employed. The two sergeants, Becker and Wilson, each with one man 
as an asaistaut, kept separate trails with prismatic compass and 
odometer — one with an odometer-cart, a two-wheeled vehicle specially 
constructed for the purpose, the other in an ambulance. Two odometers 
were read on each vehicle, and the compass-notes made as full as pos- 
sible. Two chronometers (mean solar, 1362, Arn(ild & Dent, and side- 
real, 202, Bond & Sons) were carried by the fifth man in a basket, 
while a record of thermometer and aneroid barometer readings was 
made by the sixth man during the day. 

The additional instruments were a small Wiirdemann transit. ISo. 94, 
anda8pencer,Brown)ng&Co.8extant,S'o, 6530. The general topography 
during the day was taken as thoroughly as possible by my assistant, 
Mr. W. n. Wood, and myself, and night observations were made when- 
ever practicable. The positions of all but ten of the camps were astro- 
nomically determined. A summary of these is appended. 

The direiit course to Bear Butte, which ia a well-known point north of 
the Black Hills, is south 39^^^ west, and the air-line distance two hun- 
dred and two miles. As it was known that the intervening country 
was dry and woodless. General Custer considered that, l>y inclining 
westward toward the divide east of the Little Missouri and tlien turning 
south, a better road would be found than by pursuing the straight 
course, Prairie travel resembles that by sea, which indeed the land- 
scape not nnfrequentiy suggests. The compass is the guide, the direct 
course is not always the best, and the prababilities of finding wood, 
water, and grass, and a good road, compare with those of obiaining 
favorable and moderate winds and a smooth sea. 

The Dakota jn-airies have been often described, but their general 
characteristics may be briefly stated: a rolliug and at times a hilly 
country, destitute of wood, except small quantities in the eroded valleys 
of streams, and covered with short grass. The horizon, bounded every- 
where by the undulating outlines of the surface, and varied occasion- 
ally by some more dominating elevations which constitute the land- 
marks for the traveler, and are called buttes. (In pronouncing the 
word the u is sounded as in tube.) 

The summer sun shines from a generally cloudless sky ; the purity of 
the air gives its rays great power, and the thermometer frequently rises 
above lOO^ in the shade. Water is scarce, and almost invariably alka- 
line, even in running streams, from the presence of a salt which forms a 
component of the clayey soil. The rivers are small streams of great 
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comparHtive length, whicli, from Jibsorptioii ami evrtporation, sbriiik in 
their downwai-d course, an<l are frequently dry at their mouths while 
flowiiig freely a hundred or two miles abova The seasons of spriug 
and fall are ejiceedingly brief. The wiuter snows are rapidly disposed 
of in the spring, and rain-falls are nnfreqaent until cold weather in the 
fall, which soon again merges into winter. By July 1 the grass is fully 
grown, and in another month has turned dry and yellow, cured to hay 
upon the ground, and readily burned. 

The whole country wasouee ranged over by enoruioua herds of bufi'alo, 
whose trails are everywhere visible, bat which are now seldom or never 
found east of the Little Missouri ; and the only game animals inhabiting 
the vast waste are antelope, numbers of which were seen during every 
day's march. The grasshopper, having proved himself to be one of the 
most serions obstacles to the future successful colonizatioa of the coun- 
try, is worth brief mention. 

Previous to the departure of the expedition, and while still in camp 
near Fort Lincoln during the last days of June, the grasshoppers were 
very numerous. 1 counted twenty five one morning on what I judged 
to he an average square foot of ground. A brief calculation gives 
at that rate over a million to the acre; and as they are often much 
more numerous than then observed, and are exceedingly rapacious, 
their ca|»acity for destruction to living vegetation may be imagined. 
Their powers of sustained flight, too, are wonderful when one con- 
siders the build of the creature and compares it with that of a bird. 
They appear ahle to keep the wing the whole day, always moving with 
the wind, and filling the air to a vast height. By shading the eye 
from the direct rays of the sun, and stilt looking near it, au 
idea of their numbers can be gained. The wings, reflecting the light, 
make them appear like tufts of cotton floating lazily with the wind, and 
apparently increasing in numbers upward as far as the eye can reach. 
They will journey thus all day long for several days, settling on the 
ground at uiglit-fall. In descending through the slanting rays of the 
sun, they resemble a fait of huge snow-flakes. In one of our camps 
there must have been a hundred to the square foot. They were crowded 
as thickly as they could stand upon the ground, and every blade of 
grass bore several. No successful means of destroying them or miti- 
gating their ravages have been yet discovered ; and the serious conse- 
quences of a visitation from them were seen last season in many iwr- 
tions of the West. 

The course determined uj)on by General Ouster was successfully pur- 
sued. The expedition left Fort Lincoln at S a. m. of July 2, steering at 
first southwesterly toward the bend of Heart River; theuc«, July 7, 
across the "North Fork of the Cannon Ball, a fine stream, 30 feet to 76 
feet in width, and 1 foot to 2 feet in depth, flowing with swift current 
over a shaly bed through a well-wooded valley from 100 feet to 200 feet 
deep, and 500 to 1,000 yards wide; theuce, July 8, across the South 
Fort, also called Cedar Creek, a smaller stream, 20 feet wide aud 18 inches 
deep with a rocky bed, banks from 10 feet to 13 feet high, and valley 
100 to 200 yards wide, scantily furnished with wood; thence over the 
Belle Pierres Hills, so called from the colored pebbles abounding there. 
Here, bending nearly westward, the trail gradually sloped into the 
valley of North Fork of Grand Kiver, in which we camped July 9. 
The stream was about 25 feet wide and. a foot in depth, with a rapid 
current of muddy sweet water from recent rain above. The valley 'is 
level, from one to two miles wide, defined by low hills, and supports a 
scanty growth of thin grass and weeds. Wood is very scarce. 
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Tlie next day's marcli (July 10) was still west, aii<l a little north, n\> 
tbe valley, in which we again camped. Tlie grauahopiiers were in im- 
mense uumbers during these two days. 

From tills eatnp the trail bore strongly southwest, to eiiable ua to 
explore a cave, of wfaieb the guides told wonderful stories. We found it, 
after an uphill m^rch of twenty miles over a sterile country covered 
with cactus, in the ejistern aide of a ridge several miles in length and 
covereil with the flist |»iiie timber we bad seen. With regard to this 
ridge and the cave, the following is a note from my itinerary: "The 
ridge presents a pecnliar apiteaiance, having a level cap of light friable 
sandstone, which has washed and weathered into the 8ha[>e of battle- 
ments and towers. The exterior presents the aptiearance of a scarp, 
and suggests strongly the ruins of an old fortitied city fairly laid out 
with b»stiouB and curtains, with sally-ports guarded with towers. The 
tendency in places is to wear into holes large and small, which, often of 
regular size and arrangement, give the idea of embrasures and loopholes. 
The scarp varies in places from 3 feet to 20 feet in height, against which 
lies the tains derived from the breaking down of the sandstone walls and 
the washing of the supeijacent clay. The 'cave' is a hole washed out 
the sandstone 200 feet to 300 feel in depth horizontally, with an entrance 
15 feet by 20 feet, jmd proved to possess no special interest nther than 
that imparted to it by the superstition of tbe Indians." From the Cave 
Hills the route led south westerly across several bends of the Boutb Pork 
of Grand River, through a rather diffiunlt and arid country, to the 
camp of July 14, in a well grassed and watered valley, through which 
flowed a small wooded branch of the Little Missouri. The view here 
was so attractive, in comparison with the landscape receutly passed 
over, that General Cuater names the place Prospect Valley. Here the 
first halt was made for the purpose of rest and washing, much needed 
after a march of two hundred and thirty miles, and a mail was dis- 
patched back to Port Lincoln by Indian scouts. The camp lay between 
two ranges of pine-covere<i hills, from the southern extremity of which, 
and due south of us, the Black Hills loomed up high and dark, and, 
atthougb sixty miles away, some separate peaks and elevations could be 
identified. The Siiort Pine Hills are of a soft arenaceous marl, very 
light in color, some 400 or 500 feet above the valley, and covered with 
pine from 20 feet to 40 feet in height, except on the level top, which is 
seven or eight miles long liy two to three and a half miles wide, and 
shows a heavy growth of grass. Slim Butte, which has been in sight 
to the southeast aiul east tbr several days, appears more like a high 
wooded plateau than a butte, and is presumably of the same formation 
as the Short Pine Hills. Information from the guides indicates that a 
branch of the South Fork of Graml Eiver separates it into two portions. 
On the west side of the Short Pine Hills some fossils were discovered, 
regarding wbich the following is my note: "Descended from the hills 
into the Little Missouri Valley, and passed by a range of bare hills of 
the sttme character as the larger ones. Examined them for fossils, and 
Winchell discovered two vertebrae (saurian) and a couple of turtles of 
great size. Vertebrae preserved, but turtles were too much decayed. 
A thigh hone of one was 2 inches in diameter, and the carapace IJ 
inches thick. From Prospect Valley the trail led around nortiiein ex- 
tremity of the Short Pine Hills into Ibe valley of the Little Missouii. 
which i»roved to be an inhospitable country enough. No grass could be 
seen ; the vegetation was allca«tns and weeds. The train watered at a 
bend of the river, and taking some wood, struck off southeast. Finding 
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a little grass we flDally camped, after a bot and ilusty march of tbirfy 
and a half Qiilea over the most unattractive country we had seen." 

The Littio Missouri is a rapid stream, 30 feet to 40 feet wide and IS 
inches deep, over a gravelly bed. The banks are steep and 40 feet in 
height, and the valley is several miles in width, with small Cottonwood 
in the lower levels. Information from the guides pointed to the north- 
west corner of the Black Hills as the most favorable point of entrance, 
although they fitill insisted that an exploration was impossible except 
on foot. The camp of the 16tb of July being on the one hundred aud 
fourth meridian, but little additional westing was I'eqnired. 

The next day's travel (July 17) led south, over a rolling prairie, trib- 
utary to the Little Missouri, and partaking of the characteristic features 
of that valley; very little grass; cactus and prickly pear prevailing; 
the soil a loose, dry clay, into which the foot sank. Camp was madeou 
the edge of a bluff facing south, overlooking a very rough and much- 
tnmWed country, with the Black Hills in full view, lifteen or twenty 
miles distant, and Bear Butte rising from the prairie forty miles away 
to the southeast. During the night heavy clouds and lightning ap- 
peared, and, toward morning, a severe wind-storm routed us from sleep 
and covered us with sand. 

Orossing the broken country, which was deeply washed aud gullied, 
noon of the 18th brought us to a small branch of the Belle Fourche, 
timbered with burr-oak aud pine, and strongly impregnated with iron. 
The cause of this was soon ezplainet:!. Just beyond we fonnd iroii-ote 
covering a large surface and heaped up in mounds. The landscape 
suggested the waste-bank of an enormous iron-furnace, and showed that 
we had entered upon the outer edge of the geological disturbance which 
had culminated in the formation of the Black Hills. Passing the iron- 
fiountry the valley of the Belle Fourche was re.ached, and two or three 
hours were spent in looking for a practicable descent. The hills are 5110 
or 600 feet in height, deeply scarred with ravines, pine and burr-oak 
covering the slopes. 

Camp was favorably selected in a clear level opening 25 or 30 feet 
above the river, with abundant wood, water, and grass. 

The Belle Fourche, or North Fork of the Cheyenne, has a rapid current , 
in a shaly bed 30 feet to 50 feet wide, and from 1 foot to 4 feet deep, 
with water slightly alkaline. The rocks have been strougly tilted and 
metamorphosed. The river-valley is from a half mile to a mile in width 
and well timbered. Ciiptain Kaynolds's trail of 1859 passed along the 
crest of the hills in rear of camp. The guides continued to proclaim the 
uselessness of attempting to take wagons farther, and if they ])0ssessed 
any knowledge which would be valuable to us, refused to impart it. 
They have hitherto supposed we would skirt the hills without seriously 
attempting au entranc*. Finding their monitions falling on deaf ears, 
they realized our intention to see all we could. 

Jw^y 19. — The command remained in camp. The distance marched 
from Lincoln was two hundred aud ninety-two miles, an average of 
eighteen and a quarter miles per day. Heavy rain fell until 4 ]>. m., 
and the huge camp-fires were a luxury all day. Toward evening the 
precaution was taken of moving the wagon train across the river, in 
view of a possible rise during the night. 

July 20.— The first day's journey was made into the hills. The morn- 
ing opened threateningly, but subsequently cleared. Crossing the river 
and bonding to the westward, a winding and easy ascent was made of 
the opposite bills. Iteachiiig the summit the course was southerly, 
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over a high, gently-rolling prairie, heavily grasseO, with clumps of oak 
aod pine beautifiiily interspersed. 

A ravine cat into the shingle by a small stream was passed. From 
the sides of the cut exnded some salt ol' sulphar, and the water was 
strongly impregnated with alum, and possessed a decidedly inky flavor 
and astringency- Pursniiig the sontherly conrse the high table narrowed 
to a ridge, and suddenly turned to the left ; the trail descended iuto a 
valley thicklj' wooded with oak and pine. The change from the hot, 
dry, burned-ap landscape north of the Belle Pourche was wonderful. 
The temperature was delightful ; the air laden with sweet wild odors : 
the grass knee-deep and exceedingly luxuriant and fresh; while wild 
cherries, blueberries, and gooseberries abounded, as well as many vari- 
eties of flowers. All these advantages, combined with that of an abun- 
dance of pure cold water, were oars, with rare exceptions, until the final 
departure from the hills. 

Over a narrow ridge into a small grassy park, thence into another and 
another, the trail led to camp, facing a lofty san<lstoDe range of hills, 
through which a narrow pass had admitted ns, and at the foot of which 
a small stream of pure water flowed eastward- 
Soon after leaving camp next morning, (July 21,) the trail, winding 
southeast among high wooded hills, emerged upon the valley of the 
Eedwater, a branch of the Belle Fourche. The valley seemed compar- 
atively level; the soil a bright brick-red in color; the cuts made by 
small streams exhibiting the same hue ; traversed in places by broad 
white bands of gypsum ; the grass a bright green, but not luxuriant. 
Owing to the ravines and cuts the valley was found difQcult to travel, 
and recourse was bad to a narrow ridge of hills on the right, Anally de- 
scending from which we camped in the valley on a small creek issuing 
from a spring of 45° temperature, and flowing a stream a foot wide and 
several inches deep. This water, delightful from its clearness and cold- 
ness, proved to have been impregnated by the gypsum-veins, and to be 
endowed with highly medicinal properties. 

July 32. — The conrse led southward up the Eedwater valley, which is 
from tour to ten miles in width, and bounded by high hills heavily*tim- 
bered with pine. The gypsum appeared in enormous quantities. One 
of the guides took me off to the right to see a huge mass of it, crystal- 
lized and shining beautifully in the sun. The Indians, for generations, 
have, in passing, split off pieces for ornaments, and by degrees cut a 
shoulder several feet deep on it at the level of the ground. Inyan Kara 
was in sight all day to the southward, approaching which the trail 
turned to the left around two igneous-looking peaks, and reached camp 
on Inyan Kara Oreek, so called from flowing west past the foot of that 
peak. A heavy and well-marked pony and lodge trail led up the Red- 
water valley southeasterly to the Bed Cloud and Spotted Tail agencies. 
July 23. — The command remained in camp while a party started out 
to make the ascent of Inyan Kara, about live miles distant. It resem- 
bles a lunar mountain, having a rim in shape of a horseshoe, one and a 
half miles across, with an elevated peak rising sharply from the center. 
The rim, 1,142 feet in height above the exterior base, has a shaq> edge 
at the summit, and falls steeply on both sides. The central peak, tow- 
ering 170 feet above the rim and resembling a formation of basaltic col- 
umns, was gained by means of a narrow spur projecting ftom it to the 
southwest. A small spring flowed from the foot of the peak out north- 
ward through the oi>eniug in the horseshoe rim. The inner space be- 
tween peak and rim was heavily wooded with pine and clumps of aspen. 
In the open places were found in abundance strawberries, raspberries, 
PP— 2 
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black and red currants, June-berries, and a small red whortleberry. 
From the summit an extensive view might: have been obtained, but tlie 
Sioux had fired the prairie to the south and west. After two hours ot 
waiting, the smoke having only grown denser, we returned to camp. 

July 24. — The trail led up the creek-valley a short distance, then 
turned abruptly east, climbing the hills, and winding among a succession 
of wooded heights and open valleys. After several hours of waiting, 
while search was made for a practicable descent, we started again, ana 
dropped suddenly into the valley of a small stream flowing northward 
intothe Eedwater. Ascending a few miles the stream became more full, 
and camp was pitched. 

July 25. — The course ascended the valley to the southeast; the hills 
were limestone, covered with pine, and from 150 feet to 300 feet in height. 
The valley, from 100 to 300 yards wide, and filled with the greatest pro- 
fnsion of wild flowers in almost incredible numbers and variety, Gen- 
eral Ouster named Floral Valley. As we ascended through these beds 
of color, the hills became lower, and tamarack and spruce appeared on 
the slopes. A beautiful spring was passed, with a temperature of ii^°. 
The vailey rose rapidly, but smoothly, and the visible stream increased 
to 4 feet in width and 8 inches or 9 inches in depth, of a beautiful clear- 
ness and very swift flow. Farther up it disappeared to re-appear again. 
It seemed to terminate in several springs, above which a dry bed only 
was seen. An old and deeply-cut lodge-trail ran up the valley, and, 
halting tlie command, the valleys leadingout of Floral Valley were ex- 
plored. The trail is said by one of the guides to be the old voyageur 
pack-trail, and is one of the regular routes between the hostile camp on 
Tongue River siud the agencies. Near the highest point many old camps 
and abandoned lodge-poles were seen. Pursuing the lodge-trail, a spring 
was reache<l, the waters of which flowed north and east. The fog, which 
had been sweeping up from the eastward, became very dense. The 
flowers were, if anything, more abundant than in the morning, the hills 
but 30 or 40 feet in height, covered with pine and aspen, tamarack and 
spruce. The wood and open seemed to share the country about equally. 
AH vegetation was luxuriant and fresh, and we had no doubt that a 
portion, at least, of the park country we were in search of had been 
reached. The valleys radiated in all directions, connecting with each 
other, and a more beautiful wild country could not be imagined. Signs 
of bear and deer were abundant, and the woods irequently resounded 
with the clangorous cry of the crane. 

July 26. — Still ascending Floral S'alley, the divide was reached, and 
we almost insensibly passed into the valley of another stream, falling 
rapidly to the southeast. The hills became gradually higher and the 
valley wider. The beaver had made frequent dams, and their labors 
occasionally added to those of the pioneers in making a road for the 
wagons. In the afternoon occurred the first renconter with Indians. 
A village of seven lodges, containing twenty-seven souls, was found in 
the valley. The men were away peacefully engaged in hunting; the 
squaws in camp drying meat, cooking, and other camp avocations. Red 
Cloud's daughter was the wife of the headman, whose name was "One 
Stab." General Custer was desirous they should remain and introduce 
us to the hills, but the presence among our scouts of a party of Eees, 
vfitli whom the Sioux wage constant war, rendered them very uneasy, 
and toward night-fall, abandoning their camp, they made their escape. 

Old "Oue Stab" was at headquarters when the flight was discovered, 
and retained both as gaide and hostage. 

From a high hill near camp, the first well-defined view was gained of 
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Harney's Peak, twouty miles to the southeast. The position of this 
peak, on the southeast slope of the hills, was known from Warren's map. 
We were nearly in the heart of the uuexplored portiou of tie hills, and 
the results of energy and good management had been shown in the 
entire success of the expedition. 

The high limestone ridges surronnding the camp had weathered into 
<5astellated forms of eonsiderable grandeur and beauty, and suggested 
the name of Oaetle Valiey. The valley itself was luxuriantly rich and 
grassy, a fine stream meandering through it. Just below camp was 
seen a mica-schist on the bank of the creek in bed, with a nearly vertical 
tilt, indicating the geological depth we had reached, while pebbles and 
bowlders of quartz were scattered over the surface in great numbers. 
By the courtesy of General Ouster, Lieut. Edward S. Godfrey, of the 
Seventh Cavalry, was this day detailed to assist me in topographical 
work, and rendered most valuable services. 

July 27. — The command remained in camp, to give time to examine 
the neighboring country, and the gold-hunters were very busy all day 
with shovel and pan exploring the streams. Several surveying-parties 
were sent out in various directions. Bach tributary valley had its 
springs and little streams; was heavily grassed, and often tilled with 
flowers. The grass in places was as high as a horse's shoulder. This 
portion of the Black Hills evidently never suffers from drought, No 
arid places are seen except on the summits of the limestone ledges. 
Springs are numerous and very cold and pure. The soil is everywhere 
moist, and vegetation marvelously luxuriant and fresh. The altitude is 
great, as compared with that of the prairie, and is sufficient t^^ mate- 
rially lower the average temperature. The warm currents of air from 
the plains condense as they ascend the slope of the hills, and are robbexi 
of their moisture in fog, rain, and heavy dews which occur nightly. The 
clouds almost invariably formed in the afternoon, and interfered greatly 
with astronomical observations. 

July 28. — The valley below us was rather too marshy for the wagons, 
and the easterly course lay np the hills to the left out upon a high roll- 
ing prairie, crossing which the Castle Valiey Creek was again encoun- 
tered, here flowing northward and contracted into a wooded and impass- 
able caflou, 50(1 or 600 feet in depth, with another creek and valley com- 
ing iu from the westward to join it. 

A huge pile of elk horns of ancient date, and of which the Indians 
disclaimed any share in the construction, was found on the northeast 
part of this prairie, and suggested the name for it. No camp could be 
made there, and, partly retracing our steps, we camped again on Castle 
Valley Creek, a few miles below the camp of the day befbre. Another 
creek coming in from the south promised a road for the next day. The 
following note is given : "After dinner, made a reconnaissance with Gen- 
eral Custer up the creek below camp. A good road was found up the 
valley, which is heavily grassed and flowered for two and one-half miles ; 
then ascended a hill on the left and reached, through some timber, the 
open prairie I was on iu the afternoon." 

Harney's Peak was visible from the top of a high, bare hill, and the 
sun havmg just set, we were in a few minutes well rewarded for the 
ride of five miles. The moon was rising just over the southern shoulder 
of Haniey, and masked by heavy clouds. A patch of bright blood-red 
flame was first seen, looking like a brilliant fire, and soon after another 
so far from the first that it was dithcult to connect the two. A portion 
of the moon's disk became presently visible, and the origin of the flame 
was apparent. While it lasted the sight was superb. The moon's mass 
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looked enormous and blood-red, with only portions of its surface visi- 
ble, while tbe clouds just above and to the left, colored by the flame, 
resembled srnoke driftiug from an imaiense conflagration. Tbe moon 
soon buried herself completely in the clouds, and under a rapidly 
darkening sky we returned to camp. 

July 29. — The course led southeasterly up the valley examined tbe 
evening before, finding heavy grass with wild oats and barley and many 
flowers. An old, deeply-worn Indian trail led up the creek, following 
which took us across a high prairie exhibiting bowlders of quartz. 
Crossing a ridge the head of a stream was reached, flowing south- 
easterly. Following the new creek for some miles, the valle.v was found 
uncomlbrtably narrow, frequent bridging of the stream being necessary. 
Beeourse was had to the hills on the right, and camp Anally made on 
another creek, also flowing to the south and east. 

July 30. — We traveled all day through a beautifnl pastoral and agri- 
cultural country, half wood, half glade, full of deer and abundantly 
grassed. Harney's Peak was passed eight or nine miles on the left. A 
tew high hills were scattered about, but most of them were low. Granite 
appeared for the first time, and the range of which Harney is the chief 
appeared granitic and very rugged. Our proximity to the outer plains 
in the cast was evident as camp was neared. The" air was milder, the 
grass drier, and the streams contained less wat^r. Grasshoppers ap- 
peared, and a rattlesnake was captured in camp. All strong indications 
of the vicinity of the prairie. 

July 31. — The command remained in camp, while surveying-parties 
were cent out, and the gold-hunters redoubled their efforts. General 
Custer and myself, with Professors Wiuchell and Donaldson and JVfr. 
Wood, escorted by a company of cavalry, set out to ascend Harney. A 
rough ride of eight or nine miles over high hills and heavily-timbered 
ravines, in some of which birch was seen for the first time, brought us 
to the foot of a granite elevation with a creek flowing eastward. Wild 
raspberries, unexcelled in size and flavor, abounded ; and in the dark 
wet bottoms the juneberry bushes grew to a height of ten or twelve 
feet, and hung full of fruit. Leaving the horses at the foot of the clear 
granite, the ascent was made on foot. Halting to rest and lunch, 
another summit, two or three miles west, was seen, rising higher than 
the one we were on. Keaching the summit of this, still another, several 
hundred feet higher, and a mile more west, showed that we had more 
work to do. A stiff climb brought us to the top, whence nothing more 
lofty could be seen, and we stood on the most elevat«d portion of the 
hills some 9,700 feet above the sea, except that alongside us rose a mass 
of granite forty feet in height, with perpendicular sides that forbade an 
attempt to scale them without the aid of ropes and ladders. A stunted 
spruce was growing under its protection, and a few ferns and harebells 
obtained sustenance near by. Tbe view was superb, extending over the 
intervening peaks and hills to a broad expanse of prairie from north by 
east round to southwest. The course of the Forks of the Cheyenne 
could be distinctly traced, and a dim line visible to the southeast wa« 
even thought to be the hills of White River, fifty or sixty miles distant. 
Bear Butte, forty-odd miles to the north, was again seen over the 
wooded ranges, and all but Inyan Kara of the principal peaks were in 
view. Two of the prominent ones I have named for General Terry and 
General Ouster. 

The return to camp was a struggle against almost every possible 
obstacle — rocks, creeks, marshes, willow and aspen thickets, pine tim- 
ber, dead and fallen trees, steep hillsides and precipitous ravines. 
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Every difBculty multiplied by the darkness, and ouly the stars for a 
guide, camp was finally reached at 1.30 iu the moruing. 

Atigtist 1. — Camp was moved a short distance down the creek for 
&esb pasturage. 

August 2. — CommaDd still in camp. There is much tiilk of gold, and 
indnstrions search for it is making. I saw in General Ouster's tent 
what the miner said he had obtained during the day. Under a strong 
reading-glass it resembled small pin-heads, and flue scales of irregular 
sba[>e, perhaps thirty in number. The miners expressed tiiemselves 
quite confident that if they could reach bed-rock in the valleys at a 
favorable place, plenty coald be obtained by use of the pan. 

General Ouster determined upon a rapid scout south to the South 
Fork of the Cbeyenne, for the purpose of examining the intervening 
country, while another party should go southeast, following the creek 
upon which we were encamped to its junction with the same stream, 
lliese two explorations would cover considerable country and complete 
the examination of the south and southeast portion of the hills. 

Auffust 3. — ^The headquarters, with five compaates of cavalry and a 
few pack-mules, leaving the train and the balance of the command in 
camp, started on the reconnaissance, and Lieutenant Godfrey, with an 
escort of two companies, left at the same time to follow down the creek. 
The headquartt^rs trail led southandsouthwest through the park country, 
until the head of a creek fiowing southwardly was reached. This was 
pursued all day, leatllng us at first into a narrow valley, hemmed ui by 
high wooded liills. The oliaracter of the country changed gradually as 
we went south. The valley grew broader, the hills lower, grass drier, 
and timber more and more scarce. Crossing the red-clay belt which en- 
circles the hills, the creek increased in size and plunged into a canon 
500 or 600 feet in depth, containing Cottonwood and box-elder, with scat- 
tering pine on the hills. Emerging itom this into smoother country, we 
halted tor the night a few miles from the South Fork, having accom- 
plished a march of forty-flve miles. No instruments were taken on this 
trip, as the column moved without wagons and the sextant was needed 
in the permanent camp. 

Eeynolds, a wliite scout, was dispatched late at night with a mail. 
He had al)out seventy-five miles in an air-line to make to Laramie alone, 
through a country infested with Indians, with the additional disadvan- 
tage of crossing their probable routes at right angles, and coming upon 
them suddenly. We were greatly relieved to learn afterward that his 
trip had been successfully made, though not without privation. 

August 4. — A ride of three miles down the creek brought us to the 
South Fork. We found it a shallow streamwithaflat, stony, and sandy 
bed about 30 feet wide and a few inches deep, though evidently much 
broader in wet seasons. The water was alkaline with a metallic gypsum 
flavor. The bordering hills low, with a few stunted pines. Going down 
stream two or three mites the course turned atiruptly to the left, and 
struck due north, passing over a high dry prairie with occasional valleys 
and ravines. We entered and crossed at right angles the Bed Clay 
Valley, finding as usual a gypsum stream in the middle, and here flow- 
ing east. Having crossed another valley tending southeast, deeply cut 
out of the red clay, we entered pine timber again on the north side, and 
finally halted near some big pools utid springs. The day had been ex- 
cessively hot. The ride of thirty miles succeeding another of forty-five 
was very fatiguing, and many of I he horses gave out. We enjoyed, 
however, a fine camp, with excellent grass, water, and wood, and roll- 
ing ourselves on the ground in our blankets slept without dreaming. 
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Aiigmt 5. — Course was still aortherly, through timbered, hilly conntry, 
TPhieli rapidly improved iuto "Park" with brigiit little brooks, beautifal 
grassy valleys, and abundant game. Granite knojjs and peaks ocea- 
sioually emerged from among the trees, and at balf past 9 we passed a 
huge knob, resembling a turbaned bead, some 200 feet in height, which 
we ba<l seen off to the eastward oii the first day of the reconnaissance. 
About noon the permanent camp was reached, aft«r a march of twenty- 
flve miles that day, and one hundred miles in three days. Lieutenant 
Godfrey had already rfitnrned, bat had failed to reach the South Fork 
on account of the tortuous and caflony character of the atreain be was 
pursuing. He had, however, been clear of the hills, and mapped the 
creek so far as be went. 

August 6, — Camp was broken for the return trip. General Custer de- 
termined, instead of going eastward upon the prairie, to partly retrace 
bis steps, and examine into the practicability of a route northward 
through the bills, emerging somewhere near Bear Butte, and so com- 
plete the examination of them. The old trail was accordingly run back 
with some slight divergence, and camp was readied just beyond the 
high prairie passed over July 29. A heavy thunder-storm came up dur- 
ing the night, and the echoes among the hills were exceedingly grand, 

Awgust 7. — The storm of the night before had swelled the brooks, bat 
the old trail furnished a good road. Crossing Castle Valley we passed 
over Elk Horn Prairie again, and bearing north and west crossed a 
creek and ascended a small valley, in wbieb the beaver bad been at 
work, thence through a heavily wooded tract into the valley of another 
cieek flowing eastward. Passing down this for a few miles, further 
progress was barred by a canon, and turning sharply to the leil over a 
slight ridge we camped on the bank of another creek. Two grizzly 
bears were killed near this camp, and the first grasshoppers seen in the 
hills in auy numbers were swarming in both creeJ^ valleys. 

August 8. — The morning opened with thick fog, which cleared about 
10 a, m. The course was north and east, crossing several creeks lead- 
ing eastwardly. One deep valley gave considerable trouble to the 
wagons, crossing which we traveled over a high, rocky ridge, with schist 
projecting from the surface nearly vertically, and ma<le a fine camp in 
the next valley. 

Augttst 9. — The course lay down the valley, which was in possession 
of the beaver, for several miles, then turned to the left over a ridge. 
The bills were high and wooded ; and from an occasional open spot 
glimpses of the open prairie a few miles away were caught. The creeks 
flowed eastward, and in piercing through the outward ra,nge of hills 
had cut deep caiions, which were often blocked by bowlders and fallen 
trees. Several were explored, but none affording a practicable route 
for wagons were discovered. Springs were abundant, of clear, cold 
water, with a temperature of 46°. The heavy pine forests on the hill- 
sides were full of deer. In all the open glades grass was luxuriant. 

August 10. — The route was southerly, crossinga low ridge, and taking 
the head of a creek flowing a little east of south, it is remarkable and 
characteristic of the bills that, in whatever direction we have wished to 
go, a creek.valley has always furnished a road. Following down the 
valley, we found it enlarging to a broad fertile meadow, luxuriantly 
grassed; through which wound the creek, a fine rapid stream 10 feet to 
12 feet wide, flowing over a rocky bed. We were continually looking 
for trout in these streams, which seemed as though made expressly for 
that fish, which requires an unfailing flow of cold pure water. There 
could be DO finer trout-streams in the world than these were they once 
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stocked. As it was, we foHuil uothiug but some small chub, and a spe- 
cies of sucker of perhaps a pound weight. The neighboring bills were 
600 or 700 feet in height, capped with 50 feet of bare limestone, resting 
upon Potsdam sandstone. The meadow terminatiug and the stream 
entering a canon, camp was pitched. 

August 11. — Taking advantage of the command remaining in camp 
while General Caster made exploration for a road eastwardly, I returned 
to the camp of the day before with a surve.y in g- party, for the purpose 
of measuring a base line and locating with the transit the important 
elevations. A base of 3,200 feet was carefully laid out, whence two 
hills were located, from the summits of which Bear Butte, Harney, 
Terry, and 6uster Peaks, and many minor hills could be seen, and their 
azimuths iletermined. Eetnrningtocamp, I found that several elk had 
been killed during the day by the hunters. 

Augiist 12. — Camp was moved down the creek a few miles into a very 
pretty and luxuriant valley, at a point where another large creek Joined 
itftom the westward. Judging ftom its size and direction, this mnst 
be the Castle Valley Creek, upon which we twice encamped, {July ;i6-'7 
and July 28,) and the hills portion -of what is called Box Elder on War- 
ren's map. 

August 13. — Lieutenant Godfrey, with an escort, was dispatched down 
the creek to determine its course and ascertain liis position from bear- 
ings to Bear Butte and Harney when clear of the hills. The maiu trail 
turned north across the creek, and, following a narrow ravine for a few 
miles, then turning east and south through open timber and a second 
growth of pine, emerged upon an open, rolling park of great extent, 
where camp was made. The open prairie was visible, separated from 
us by a wooded ridge, which, thongb not high, was deeply cut by ravines. 
Elm" trees were seen in the vicinity of camp, and a plantation of hops 
was reported. 

August 14. — A favorable road was found through the intervening 
ridge by making several abrupt turns among ravines filled with oak 
and hilis covered with pine, and e^rly in the day we suddenly emerged 
fro.a the hills into the encircling red clay valley, which at this point Is 
closely bordered by the open prairie. The scorching suns and hot, dry 
breatli of the prairie, covered with yellow grass, bore instant witness 
to the change in our surroundings, recalling vividly the coolness of air 
and freshness of vegetation, the abundance of pure, cold water, the 
noble camp-flres, and quantities of game, which had made our stay in 
the hills a daily delight, and compelling ns to contrast with them the 
dry, dusty journeys, the warm alkaline water, and scanty wood which 
awaited us on the return march of over three hundred and eighty miles. 
The course lay up the red clay valley to the north and west. The nume- 
rous creeks in the hills reaching the prairie sank beneath the gravel 
and shingle of their beds and disappeared; some of them re-api)eared 
briefly in the form of springs in the red clay valley, which was from two 
to tiiree miles in width. On account of these springs and the occasional 
marshy ground, the trail broke through the low hills separating the 
valley from the prairie on the east, and bore straight for Bear Butte. 
Camp was made on a creek named for the butte, and sis or seven miles 
south of it. 

August 15. — The command remained in camp reloading and refitting 
for the return journey. During the day a party made the ascent of the 
bntte, which is an igneous-tooking elevation, rising out of the rolling 
prairie 750 feet in height and 1,200 feet above the camp. Standing 
clear of the bills as it does, it is a well-known landmark, and its sum- 
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mit aliords a wide prospect, notwithstanding its inferior Iieight. Tiie 
principal peaks were visible from it, as well as the buttes rising from 
the prairies northeast and sontbeast. 

August 16. — The course lay northward, to the right of Bear Butte, 
over a rolling prairie and across some small creeks. We found the 
Belle Foiirehe, when crossed, to be a rapid stream, in a shaly and grav- 
elly bed, SO feet wide and a foot deep, the banks low, and cottonwood 
abundant. Pour Cheyenne Indians were met en route to the agencies 
from the hostile eamp on Tongue Giver, and reported that Sitting Bull, 
five thoosaud strong, was preparing to intercept us at the Short-Pine 
Hills. Camp was made near the headwaters of Crow Creek, with good 
water and grass, bnt no wood. 

Augmt 17. — The course was still northerly, to the left of Slave 
Batte ; the name of which is derived from the laet that the Sioux killed 
some Snake captives there many years ago. The Butte is capped with 
sandstone, and the top is about level with that of Bear Butte, although 
the height above the base is only 250 feet, the ground having risen 
steadily from the Belle Fourche. The country offei-ed no Inducement 
to linger. There was little grass, weeds and sage-brush prevailing. 
The soil WBS dry and porous, and cracked into hexagons and octa- 
gons of perhaps a square foot in area. Small plates of gypsum were 
scattered over the surface. Passing a branch of Moreau or Owl Giver, 
with miry, alkaline banks and water, camp was pitched on the main 
stream, in whose bed water stood in pools ; willow and uottonwood in 
the bottoms. 

August 18. —The course bore for our old camp of July 14 and 1-5, between 
the Short-Pine Hills, in Prospect Valley, which was passer! and camp 
made five miles farther on, having seeu nothing of our promised inter- 
ceptors. 

August 19. — A long march of thirty five and one-half miles was made; 
at first along tbedivide parallel to the Little Missouri, seven oreight miles 
distant. The prairie was rolling and billy, with fair grazing, bnt water 
very scarce. Interrupted by the Bois Pommes Blauelies Hills and ad- 
jacent Bad Lauds, we bore to the northeast, and camped against the 
northern end of the Cave Hills, on one of the hea«lwaters of Grand 
Eiver, with plenty of fkir water and good grjiss. 

J.M*;MSf20.^Traveled north and west across several heads of Grand 
Eiver, and over a rolling prairie, which the Indians, to embarrass our 
march, had thoroughly burned. Finding no camp on the prairie, which 
was black as far to the northward as the eye could reach, a rapid de- 
scent was made into the valley of the Little Missouri, where, among the 
Bail Lauds, wood, water, and grass were found. 

August 31.— The command remained in camp. We had averaged 
nearly thirty-one miles per day for five days, having marched oue hun- 
dred and fifty-three miles from the camp on Bear Butte Creek. The 
Bad Lands ol the Little Missouri apparently began at this point. We 
could not see much of them to the southward, but down the river they 
were heavily massed on both banks. The stream was some 50 to 76 
feet wide and a few inches deep ; bed sandy and gravelly, valley from 
one-half mile to one mile in width, with occasional bluft' peaks, exhibit- 
ing the bare, rounded clay surfaces, and broad horizontal bands, colored 
from black to white, through the browns, reds, and grays, which charac- 
terize what are known as the "Bad Lauds" or Mauvaises Terres. The 
water was alkaline, and the timber Cottonwood. 

August 22, — Breaking away from the Little Missouri, we traveled 
north over a prairie, level at first and then rolling, but all thoroughly 
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burned. Id this vicinity, I was informed that Oaptaiii Fisk, iu 1865, 
with a train of one hundred and iifty wagons and a company of infan- 
try, bound for Montana, was attacked by the Sioux and driven back 
with the loHS of seventeen men itnd several wagons. Gamp was made 
near a spring, in a spot of uubtiroed grass, which we were fortunate 
enough to And. 

August 23. — The course was north and east, over a high rolling 
prairie, until the Yellowstone expedition trails were encountered ; fol- 
lowing which eastwardly, we camped among the Bad Lands, on a small 
branch of thp Little Missouri, near the Big Bend of that stream, where 
the grass had escaped the flre. These Bad Lands are extensive ; do not 
compare iu height with those of the Yellowstone and Missouri, which 
are sometimes 600 or 800 feet high ; these being but from 50 feet to 150 
feet. They make, however, a very striking landscape, and usually are 
impassable to wagons. The clay bills, of a purity which' renders them 
incapable of supporting vegetation, are absolutely naked, and stand 
thickly crowded together, with rounded summits and steep sides, varie- 
gated by broad horizontal bauds of color. The black and brown stripes 
are due to veins of impure lignites, from the burning of which are 
derived the shades of red, while the raw clay varies from a dazzling white 
to dark gray. We found the ravines near camp full of ash and box- 
elder, and affording shelter to quantities or black-tailed deer. The 
remaining homeward journey was at first northeasterly, across a barren, 
burned plain, to a camp on one of the headwaters of Heart Biver; 
thence easterly, across the river, whose valley was one-fourth mile wide 
and 100 feet deep, stream 30 feet wide and a few inches in depth: 
thence over a rolling prairie, which would have been well grassed had 
the Indians not burned it. TLe camp of August 26 was near Young 
Men's Butte, at the head of some ravines fille*! with oak, whence spring 
the headwaters of Knife Kiver, flowing north and east into the Missouri; 
thence, to Fort Lincoln, traversed a fine rolling prairie, well watered, 
and ordinarily well grassed. Gradually working out of the burned dis- 
trict on the 27th, the final crossing of Heart Eiver was made at noon of 
the 30th. The sti'eam was similar to where we crossed it above, being 
somewhat broader, flowing through a wider and deeper valley, heavily 
timbered with cottonwood. Fort Lincoln was reached at 4.30 p. m, of 
August 30, the sixtieth day of the trip. The wagon-train had traveled 
eight hundred and eighty-three miles, and, adding the various recon- 
naissances, the total number of miles surveyed was twelve hundred and 
five. 

Whatever niaj' ultimately he determined as to the existence of large 
amounts of precious metal iu the Black Hills — and the evidence gathered 
on the trip I conclude was on the whole discouraging to that supposition — 
the real wealth and value of the country are, l>eyond doubt, very great. 
Utterly dissimilar in character to the remaining portion of the territory 
in which it lies, its fertility and freshness, its variety of resource and 
delightful climate, the protection it affords both against the torrid heats 
and arctic storms of the neighboring prairies, will eventually make it the 
home of a thronging population. To this, however, the final solution of 
the Indian question is an indispensable preliminary. The region is 
cherished by the owners both as hunting-grounds and asylum. The 
more far-sighted, anticipating the time when hunting the buftalo, which 
is now the main subsistence of the wild tribes, will no longer sufiBce to 
that end, have looked forward to settling in and about the Black Hills 
as their future permanent home, and there awaiting the gradual extinc- 
tion which is their fete. For these reasons, no occupation of this 
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region by whites will be tolerated; nor, so long as tbe majority of the 
Indians live beyond the control of the United States Government, can 
any treaty be made with them looking to the relinquishment of their 
rights of ownership, which will command observance by the hostile 
tribes. Even if, under the authority of reservation Indians, occupation 
of the Black Hills should become possible, settlements there could only 
be protected by force and the presence of a considerable military power. 
Hostile incnrsions would not be unfrequent, nor an occasional massacre 
unlikely, and these are conditious nnfavorable to a rapid and permanent 
increase of population. The Indians have no country farther west to 
wtich they can migrate, and only the Saskatchewan country north of 
the United States boundary, and which is still the range of the bufi'alo 
offers them a possible home. It is probable that the best use to be made 
of the Black Hills for the nest fifty years would be as the permanent 
reservation of the Sioux, where they could be taught occupations of a 
pastoral character, which of all semi-civilized means of subsistence 
would be most natural and easy for them, and result in relievlDg the 
United States Government of the burden of their support. 

There are forwarded herewith the reports of Professor Winchell and 
Mr. George Bird Grinnell; also a tabular statement giving the record of 
daily marches, the thermometrical and barometrical reading duriug each 
day, the deduced altitude, and latitude and lougitude of each camp. My 
thanks are due to all the oflBcers of the expedition, and in particular to 
General Custer and the other officers at headquarters for constant 
courtesy and kindness, and every nee»ied aid in the discharge of my 
duties. To Lieutenant Godfrey I am greatly indebted for valuable as- 
sistance, cheerfully and intelligently given. To Professor Winchell and 
Mr. Grinnell, especially, my obligations are very great. Without their 
valuable reports, based on unwearying and constant work of observa- 
tion, nothing like an adequate exposition of the interesting country 
explored could have been made. While profiting by their labors, I have 
to express regret at Mr. GriEinell's comparative disappointment in not 
securing a larger collection of fossils, bis failure being due to the facts 
that our marches were necessarily rapid, the time being limited to sixty 
days, and that the country traversed was nearly barren of the objects of 
his search. 

The attempt to reach the south fork of the Gheyenne from the camp 
near Harney's Peak, if successful, would probably have repaid him. 

The computations of latitude and longitude were made by my assist- 
ant, Mr. W. H. Wood, the work of observing being shared between us, 
and I owe him thanks for valuable aid, well performed. 

In locating the longitude of the various points in and near the Black 
Hills, I was disposed at first to accept the position of Bear Butte, as given 
ou Eayuolds's and Warren's map, as fixed. But finding that the sur- 
veys of the Northern Pacific Railroad moved Powder Eiver about four 
miles west of Kaynolds's longitude for it, and that my determination of 
Bear Butte was two miles west of Raynolds's, I concluded to adopt my 
own throughout, feeling quite confident of its correctness. The two chro- 
nometers did excellent service, as a comparison of rates previous to 
starting and after the return fully showed. 

Very respectfully, your obedient servant, 

William Ludlow, 
Captain of Engineers, and Chief Engineer Department. 

The Assistant Adjutamt-Gbmbeai,, 

Department of Dakota. 
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GEOLOGICAL EEPORT. 
Bv N. H. WixoTiBLT., State Gkologtst op Miknesota. 

The Univbrsitt of Minnesota, 

JUirrneapalii, Minn., Febraarg !K. 1875. 
Snt : DariDfr tbe expeditinn to the Black Hills of D.ikota the past summer, under . 
GeneraJ {i. A. Custer, all my geological aud other notes were made in the form of a. 
daily journal, dated ainl referred to the nearest uaraping-plaoea, or to some promineut 
object of topographical importance, In order that the looiJities spoken of could be accu- 
rately referred to by comparison with the general map, containing the tracing of our 
route and daily camping-places. In the present st^te of our knowledge of the geology 
of the region throngh which ne passed, the observatinns I made nil! be of more value 
to science, if they are carefully reoorded and preserved with little or no attempt at 
generalization. Then the work of future geologists will not be prejudiced by infer- 
ences that might not be well grounded, and my observations will go to augment the 
general knowledge of the country, and to assist future observers iu intelligently decid- 
ing its geological character aud age. Hence, in making this report, it is thought best to 
preserve souiething of a journalistic form, and to give facts in the order in which they 
wfere observed. My notes in DakotA begin with the crossing of the Bed River of the 
North. 

■ I.INCOIJJ. 



June 24. — The Bed River flat* may be said to extend to at least the first beach-line, 
which is twenty-five miles, more or less, from Fargo. Within that distance there is no 
observable variation of level, but on passing that line, where the cut of the railroad 
shows grave], the surface begins to have gentle nndulations. These become more and 
more marked to fifty-two miles from Fargo, where ne reach a divide, and the first 
curve in the railroad west of Fargo occurs. This divide is three or four miles east of 
the Cheyenne. Iu descending to that river stratified materials are seen In the railroad 
cuts underlying the drift, probably belonging to the Cretaceous. This observation 
was made in passing on the train, and 1 cannot be certain but these loose materials 
pertain to the Post-tertiary. There are no visible bowlders on the surface in the Kod 
River flats, but they gradually appear west of tbe first beach. The Cheyenne Valley 
is about a mile wide, and deerdy cut, not terraced. The country remains a rolling 
prairie to the Missouri River. The so-called " Coteau dn Missouri " is, so far as can be 
observed at the cr^'ssing of the Northern Pacific Railroad, a misnomer. The whole 
conotry is rolling. There is, of course, some point of highest divide, but it is not very 
noticeable. The soil is very nearly everywhere a gravelly hardpan, (i. e., a stony and 
gravelly unstratified clay.) with large bowlders. In (he valley of the James River, aud 
also on approaching the Missouri, some loam is locally overspread. The alkali is seen 
in some marshes, and about some lake-shores. Sometimes half-deslcoated alkaline sur- 
feces, blackened by dirt, but shining as if moist, extend fifty or a hundred rods, or even 
more, from the real beach lakeward. About ten miles west of the James River the 
Northern Pacific R^ltoad Company have sunk a well for water, going down by shaft 
100 feet and boHng 205 feet farther, without getting any. The materials thrown out, 
both by the shaft and by the bore, consist of hardpan drift entirely, of the usual blue 
color, containing small pieces of lignite. 

June 35. — At the " landing " at Bismarck I see a hundred boxes, each holding alMiut a 
bushel, filled with hard lignite, being transported for use in that way. It is from this 
portion of Dakota, and comes from the Cretaceous. It appears like the better portion 
of that seen on the Cottonwood and Redwood Rivers, iu Minnesota. It is ccacking 
and crumbling in the air. 

J»n« 2fi. — At Fort A. Lincoln, near the water, may he seen the following downward 
section of the Cretaceous : 
No. 1. Shale, thickness unknown. 

No. 3. Sandy shale 2 inches. 

No. 3. Shale 4 feet. 

No. 4. Impure lignite, abont 6 feet. 

No. 5. Shaly greenish clay, about 6 feet. 

Near the top of the bluff, at the fort, is an exposure of sandstone by the roadside. 
The whole amounts to about 15 feet, bat it is intersected both hori /.on tally and some- 
times obliquely by layers of varying thickness of areillo-siliceous limestone, which is 
gray and hard. Theselayersarelenticnlarand vanishing, but are sometimes 13 inches 
in thickness. The sand in which they are inclosed is loose, but contains washed shells, 
nncemeuted and not decomposed, but very frail. There is one turreted shell about 1^ 
inches long and a bivalve resembling Uuio, with fragments of others. There are no 
evident vegetable remains, but indistinct impressions that may be of fiber, gilicified 
wood is common in the drlfd, particularly among the small stones on the surfaeo near 
the brow of river bluff. 
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FROM FOKT ABRAHAM: LINCOLN TO THE BE 

Camp, July 2. — Fourteen and three-fonrths miles west of Fort A. Linoolo. The 
cotiotiy pasBed over tlie first day after leaving Fort A. Lincoln has been a rolling 
prairie, and heavily drift-laden. The blnffs, however, sometimes show a squareness of 
outline near their snmmits that shows the presence of rock in outcrop, which can some- 
times be seen at a distance with a field-glass. I take it to be the same sandstone as 
that seen in the bluff of the Missoori River near the fort. 

Camp, July 3. — Fourteen miles fmni the camp of yesterday. The march daring the 
day has heeu through a very broken conntty, in wliich the square and flat-topped 
bnttes, which may lie seen on either hand in the distance, show the continuation of a 
similar geological strncture to that of yesterday. Yet just at camp, which is io a wide 
plain, below the general level of the countir, those bnttes have disappeared fiom 
view, bringing a change very noticeahle over the face of the country. The hills and 
bln& are smoother, lower, and more grassy, without Liowlders. During loaeb of the 
day we have traveled on high groond, a sort of divide between two large drainage 
valleys, one on the north and one on the sonth. This high land is closed nndt-rlain 
by the sandstone already mentioned, aud is strewn with foreign Iwwlders. Jast at 
camp this sandstone seems to have run out, and can only be seen in one or two distant 
buttes that stand isolated. 

Camp, JwiH 4.— On Dog Teeth Creek. This creek is a tribatary of the North Fork of 
the Cannon Ball Eiver. The country from our last camp has Iwen undalating and roll- 
ing, but less so than dnring the march of yesterday. Have seen to-day but one small 
exposure of rock, that of sandstone, in a low monnd. We are here in the midst of the 
Dog Teeth Buttes, according to " Goose," our Sioux guide, hut none of them are visible 
from our camp. 

Camp, July 5. — We have marched to-day about seventeen miles west from onr last 
camp, and are now on a creek nanied by Goose, "Where the bear stays in winter." It 
is a flowing stream of cleat water. There are here a few oaks, and jfood grass. The 
counti? passed through to-day has been perhaps the finest yet seen, much of it being 
level or nearly level prairie, with large grass. Occasional square-topped hills expose a 
rusty sandstone, the probable continuance of that already seen. At oar camp, the 
bluffs of the creek are in this sandstone. Distribnted at irregular intervals in it is a 
fine-grained, hard, argillaceous limestone which occnrs as nodules or lenticular beds, 
somewhat concretion iiry. They are usually not more than an inch in thickness, but 
sometimes are sis inches. When broken, they are gray inside. When fallen down and 
long exposed to the weather, they become coated with hard hematitio iron, probably 
derived from the surface-water that flows over them. They have a deceptive appear- 
ance of clay iron-stone. They are as heavy as iron, and have a sharp and almost vit- 
reous fracture. No fuaails &und. 

Camp on the North Fork of tlie Camion Ball. 

July 6, — We have passed through a tine country to-day, with good grass, crossing two 
or three little streams. The aspect of the country is much tbs'same as that of yester- 
day, bnt we are evidently passing over a different geological horizon. There are 
occasional buttes, but of less height than those mentioned. There is a yellowish, rusty 
sandstone, sometimes only in dislodged masses about their summits. These seem to be 
the running-out aspect of the sandstone which has been mentioned, a lower formation 
giving rise to the difl'erence of surface featni'cs. At the river near our camp, the lower 
portion of this loose sandstone is seen in the upper portion of the blufls underlain by 
a thickness of at least 150 feet of bedded abate, or clay, as follows: 

Deaceading stctioH, on the North Fork of the Cannon. Ball Siver. 

No. 1. Sandy clay or sandstone, friable and. weathering rusty, with large 
shaly aud calcareous concretious. This forms the general level of the 
country just here, but the surface rises a hundred or two buodred feet 
before reaching the level of the low bnttes, several miles from our camp 30 feet. 

No. 2. Shale, bedded, greenish, with similar concretions. I notice in these 
concretions, which show no concentric siructnre, an indication of their 
sedimentary origin. When broken with tbe beddiug, there are, on the 
freshly broken surface, scattered, rusty, angular specks, showing some 
atrtation. Nothing else can be distinguished, owing to the fineness of 



the 



parts. No other evidences of fossils are visible either i 
last. S 
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•MitX tLe COD tin nance of certain features, tliere is no great ubaiige iu tbe i;si>li>gioal age 
of tbe undeilying rock aince leaving the fort. A. series of sandstODe-capped bnttea has 
nearly ur quite disappeared by receding from oar route of travel, while the general 
Burfaoe has lieoonie smoother. Between the sandatone of those buttes and the rook of 
this section there is au unobserved interval of one or two hundred feeti, embraoinEone 
small lignite bed, (15 inohea,) and Home light cla^. Dr. Harden has mapped this as 
Fort Union Tertiary," bnt I am inclined f*) continue the Cretaeeous as far west as this 
point, and to make the rock incliidt»d in the ibregoing section a lower portion of the 
Fox Hills group of Meek and Hayden with the npper part nf the Fort Pierre. 

Over the surfiice of the country, pertaining to the drift, are scattered fragments of 
beautifully eilicified Jbssil wood, one of which, seeu to-day, was two or three feet in 
diameter. It bad the appearance of being a large stump. The ailiciiied wood is 
associated in fragments near our camp with a gray qnartzite, having the appearance 
of a highly siliceous limestone. This wood ia alao attached to such limestone. I have 
seen none of this limestone, perhaps more properly called a quart^ite, in place, and 
cannot yet give its probable age. Near our camp the abovo sandstone (No. 1 of the 
last section) ia washed off ana a "blnff" deposit, perfectly comparable to that of the 
Misaouri, lies on the shale, having a thickness of abonC 15 feet. Between tbe " bluff" 
and the abale ia a layer of coarser drift, made up of washed pieces wholly of local 
origin. The drift itaelf is mncb attennated or wholly wanting. 

Camp, July 7. — On tbe South Pork of the Cannon Ball. This is called Cedar Creek 
by our Indian guide. Onr camp is thirty-two miles from that of yesterday. Tlirongh- 
ont the latter part of thia day's march, and perhaps through the whole of it, the water 
we have passed is alkaline and tbe grass is short. The surface is always turfed, unless 
it be on the immediate rock exposures, which are not common. Double Buttea, which 
we passed to-day, so named by General Custer, are perhapa 250 feet in height. Tbeii 
tops aie uf sandstoue, and the sides, where bared of turf, were of a light, marly clay. 
I could find no fossils iu them. The sandstone on their tops was about 25 feet tbick. 
At another point, about eight miles before reaching camp, this same clay was seen 
exposed in a low bluff, with some light-colored sandstone beds, the whole dipping 
abont 15° or 30° t« the northeast. The water of a little stream running near, or 
standing near, as all the streams are very slow, was whitened almost like milk with 
lea«hings fram this marl. 

There is no foreign drift, as I also noted yesterday, but there is a good thick soil and 
a heavy local drift. Often the aur&ce is aCrewn with fragmenta of a very bard, gray, 
siliceoua limestone, which has already been meationed. This passes almost to a flint. 
Indeed there is vet^ much silica in all the fragments from the local rocks. Silicified 
wood is also common, a fact which requires some oaase for its distribution different 
from that assignable for the distribution of the nsnal foreign drift. 

July S. — Two miles west of camp. In a butte, sandstone in hori7.octal bedsretums. 
This sandatonq is. characterized hero by very large and harder masses, which are con- 
cretionary ; and after the stone has all crumbled away theae lie intact and cover tbe 
ground. The beds here are horizontal, and of tbe same material for 45 or 50 feet iVom 
the top and'tili the butte becomea turfed. It is, then, 100 feet above the level of the 
country on ea«h aide. 

Rising out of the valley of tbe Cannon BaU, and looking across toward the north, 
we see a series of white spots on the opposite blnSs, made by tbe exposure of tbe marl 
or clay mentioned in yesterday's notes. These bInfEs mnat be ten miles away ; a fact 
that indicatea the magnitude of the clay beds and their importance in the topographical 
structure of this portion of the Territory. In front of us is what Colonel Ludlow 
denominates White Clay Butte, a very prominent object, rising higher in the horiaon 
than any other object in that i|iiart*r. 

There is still no foreign drift, but the ground is atony with the siliceous limestone 
(or gray quartzitH)alieady mentioned, aud with beautifalpebblesand stones, inclading 
fossil wood, with many flinty pieces wholly of local origin. The origin of these flinty, 
gray limestione fragments, so abundant, is still involved in nncetCainty. 

Overlying the above white olay is a sandstone. We rise on to the level of the top 
of this sandstone and travel on a platean for several miles, when we reach Bois Cach6 
Creek, ao named by the early French explorers, from the fact that a little wood, mostly 
Negundo, grows on the side of a blnff, along the base of which runs the creek. The 
bluff protects this vegetation from the prairte-tires, on one side, and the creek on the 
other. Our camp ia on the north aide of this creek. 

Camp, Jatff S. — On Boia Cach£ Creek, a branch of Grand River. The low bluff oppo- 
site our camp ia composed, ao tar as can be aeeu, of aandatoue, bnt whether above or 
below the white clay is unknown. It ia conaiderabiy lower, topographically, than the 
aaudstone seen in the buttea overlying tbe white clay. There ia here au apparent, 
though not actual, dip southwest. About 40 feet can be seen, the rest being turfed. 
There are similar low buttos and mounds visible on either hand, their summits being 

* See hie geological map accompanying the final report on thft Uoilfld 8tat«8 G-oologlool Sarvey of 
Kebrastft. 
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irrugiilar aud cot ao flat as many othata skbu a few days back, aii<l ilivei-siiied with 
tumbliDg I'ragmeuts and large loi>BeDed conoretiotlB. 

Wolt Butte IB a abarp conical bntte, about five luilea aoiitbwest from our Iswt camp. 
Ita very top ia of ligbc sandatone, tbe same as already mentioned, though it has not 
elsewhere appeared bo white. The top ia of bare rock, not more than 40 feet in length 
by as feet. wide. Swallows in great numbers bnild in the overhanging angles, the 
sandstone below 35 or 30 feet weatliering out faster than the top. 

Bagle-Nest Hills are the blnfis along the south side of Qraad River, plainly viaible 
from Wolf Butte. White Clay Batte is in the fork formed by Grand River, with the 
creeli we eaniped ou laab night. Lodge Bntte is S0° south of weal :&om Wolf Butte, 
and conaists nf a aeries of aharp teeth-like points, 

Eagle-Neat HIUb are rocky near their topa, and on a level with Wolf Bntte. The top 
of theae is flat, and spreada ont in a plateau which ia visible two miles (mote or leaal 
in length east and weat. The oonntfy from Wolf Bntte, on all aides, present a a rough 
aspect, except toward the northwest. Low mounda rise on all sides, OTerstrewn with 
the problematical siliceous limestone fragments, with here and there a mound caused by 
the worn-down sandstone, large displaced fragmenta being on the top. 

Bald Hill is abont a mile and a half north of Grand River, and about four miles west 
of Wolf Butte. It is a singular, Isolated butte, almost devoid of turf; nearly circniar, 
and bowl-shaped. Its base is about 30 rods in diameter, and its top is about iJO feet 
across. Its strata dip slightly to tbe north, so as to show that it overlies entirely tlie 
sandstone of Wolf Butte, &c. I get the following section in descending order. No' 
fossils anywhere. 

Section in Bald Butte, 

No. 1. Light yellow marl, or argillaceons marl, with thin shingle of arenace- 
ous, sometimes silieeous, limestone, irregularly imbedded, aud ocher con- 
cretions; passing into the next, about 35 feet. 

No. 2. Black shale in thin lamiiiatious ; carbonaceous, and having silenite 

crystals 5 feet. 

No. 3. Massive, hard shale,carlHinaoeons and black; less finely laminated than 
the last 4 feet. 

No. 4. Hard, gritty day, with fine gypsnm crystals ; bedded, weathering bluish 95 feet. 

Total 69 feet. 

Although this dips slightly to the north and overlies the sandatone, which overlies 
the white clay before mentioned, yet to the north, six or eight miles, a belt of light, 
glittering expoaurea in the blnlfa indicates the same light-colored clay. Bald Hill 
itself would be denominatedwhite at a distance, as contrasted with surrounding objecta. 
Toward the south, however, nothing but irregular knobs and Ijuttes of broken-down 
sandstone can be seen. 

About a mile before reaching our camp on Grand River, in goiug down to the bot- 
toms, I take the following aection. This is near the level of the bottom*; 

Deecending eecfiim on Grand Biver. 

No. 1. Sandj-mafl, ^about) 20 feet. 

No. 9. Lignite andhguitic shale 6 feet. 

No. 3. Wlite, massive aand 15 feet. 

The buttes and bluf& between here and Bald Bntte are le«s rocky and mnoh more 
turfed. This is probably due to the advent of sandy clays and sands. 

Camp, July V — Ou a wide bottom on the north aide of the Grand River. Thie wide 
bottom extenda up and down the river a great distance. Siuce paHaing Bald Butte we 
have not seen much rook, a few exposurea along the banks of the river like that last 
mentioned being the only ones. The hills and buttes are aD rounded off and turfed 
over even to their tops. 

Jalg 10. — The aame features of country continue in passing up the valley of Grand 
River for nine miles, where we cross to the south side. At the place of crossing, in 
ascending the low bluff ou the south side, I meet an exposure of fine white sand, the 
same as at the bottom of the section near last night's camp. The whole bluff seems to 
be of this sandstone, but almostcompletely turfed over on aeeountof the Mable nature 
of the rock. There are still some portions that are more enduring, having a thin strati- 
fication These fall down wilt tbe weathering out of the friable parts, and He on the 
surface in huge rusty lumps. 

Camp, July 10— On the north side of Grand Eiver. We arc about twenty-four milea 
above the camp of last night. The river is muddy, like the Missouri, and has consid- 
erable current. The country through which we have passed to-day has been the same 
as that deaoribed at our last camp. About half a mile below our present camp I took 
the following section : 
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iSection on Grand Miver. 

No. 1. Light-brown bedded clay, with argillo-oaleareoua concretions 30 feet. 

No. 2. Lignite 3 fe«t. 

No. :J. Impure lignite 2 feet. 

No. 4. Sandstone, white, massive, seen ,, 4 feet. 

Total _ 39 feet. 

1 was also seen esposeil in a similar way 
« below our camp, at our place of reorosa- 

Le-niQg our camp t July 10, we travel over the same kind of conutry for 
ibont eteieu miles no rock beiug seen, u:^:oept the gray siliceous limestone 
I lecei thit ire strewo like Imwlders over the surface. In the distance ahead 
f us ckn b« seen a clust«r of conical hills, that look like upheaved strata, but 
on reaching them we f nnd no rock exposures. Everything is smoothly turfed 
ver except nhere the siliceous limestone fragments are too large and too numer- 
us let before getting entirely past them, I see several burnt, red spots, which 
Xre^ient much the appearan e of local disturbances of the strata, with accompanying 
metamorphism Scoria like misses, varying in textnre and color from red to dark- 
brown and ilmost black aie stiewn over the little knolls. On searching further, how- 
ever I saw that near some of these burnt monnds in the ravines a white, maeeive sand- 
stone lay nndistnrtied and it became necessary to account for this fusion in someotlier 
way. That I was enabled to do, on discovering that just above that massive sand- 
stone is a bed of 6 feet of lignite. In weathering down, this lignite has taken fire by 
some means, and, when in isolated mounds, admitting plenty of air on all sides, has 
burned with heat enongh to bake the adjoining strata so as to make the appearance of 
occasional brick-yards, every piece being of some shade of red. 

Passing on farther southwest, this lignite can again be seen in several ravines, and 
especially about a mile and a half before reaching camp. It is in all cases observed 
underlain by a massive white sandstone. This lignite seems to have above it a thick- 
ness of line sandy clay, which cannot be well det«rmined, owing to its being generally 
woaUierecl away. Over that is a rusty sandstone, which at onr camp hol£ Lndlot^s 
Cave and f*rms extensive castellated blnfls, which are wrought by the elements into 
very fantastic forms. The top of this sandstone is separated from the top of the lig- 
nite by am interval of 175 feet, measured at oar camp by barometer aud by Lock^s 

Camp at Ludltyw'a Cave, July 11. — Rising another elevation back of the brow of tlie 
sandstone bluff near onr camp, which holds Ludlow's Cave, I find a solntion for the 
problem of the scattered siliceous limestone fragments. Here, about 80 feet higher 
than the measurement already given to the brow of the sandstone of Ludlow's Cave, is 
a gray siliceous, very hard limestone in place. It is only a foot or two in thickness, 
and is very rongh on the surface, wlilch it forma over an area of about a hundred or 
more feet 8c[nare. The fnll section at this place, and inclnding the observations for 
two ot three days, may be summarized aa below, in descending order : 

Section at JaiAIow's Cave. 

No. 1. A descent of 10 or l-l feet; rock not seen 10-15 foot- 
No. 2. Siliceous limestone, mos'ly gray aud very iiBrd, but sometimes po- 
lous and of a lighter color very rough containing siliiified wood 
and impieesions appaiently of bones This rock as seen in frag 
meuts, IS mostly purely silica, and might be styled a quartzite 1-3 teet. 

^ > i Whitish sandy marl iiO-fiO feet. 

No 4 Reddish sandstone with many irony concretions 40 feet. 

!ho 'i Sandstone of Ludlow's Cave rnsty and castellated, about 40 feet. 

^o b More argillaceous and calcareous sand white 15 feet. 

T<o 7 Bedded blue olay seen at a distance, like that in the base of Bald 

Bntte 35 feet. 

No S Intervil nnseen to the lignite (No 9) 85 feet. 

No 9 Lignite 5-6 feet. 

Ni 10 Massive white sandstone 

No 11 Top of Bald Bntte 

No \i Light yellowish irgiUaceous marl with ocher concretions about 35 feet. 

No \i Carbonaceous <ihale with silenlCi 5 feet. 

'ho 14 Uarbonaieons massive shale 4 feet. 

No 15 Hard, gntty Llay, weathering bluish 25 feet 
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From the bluffs at Liiiilow's Cave, where there are a few aeattered Norway pines, 
we get the first views of the Black Hilis and of Slave Butte. We can also discern what 
our ^uide namea " the rock with a hole in it," and the hluffe beyond the Little Mis- 
Camp, July 13. — In the midst of hills and bnttea. After a wearisome search for a, 
route through these hills passable for the train, we have camped within seven miles of 
our last camping-place, though tbe odometer records a distance traveled of eleven 
miles. The country isaseries of hills and ravines. The geological section is the same 
as that last given. The sand-rook affords very freqnent e:xpusiues. Notwithstanding 
a vigilant search for fossils, none have been seen to-day. The bed of lignite in out- 
crop in front of our oamp last night is seen to-night in ontcrop just baok of onr camp. 
These hlnffi^, in weathennj; down, pass through a great rariety of forms, and give a 
great deal of roughness to the landscape, while affording a geological interest I have 
not belbre observed. 

July 13. — Immediately on leaving the camp we pass near several sharp buttes that 
show the effects of bumt-ont lignite. The section of one, hastily takeu, is as (bl- 

No. 1. Sand-stone, reddish ; onebntte has been semi-fused near the top. 15 feet. 

No. 9, Sandy, laminated shale 10 feet. 

No. 3. Conglomerate, as if from fusion, showing cinders, ashes, and 

sulphur local. 

No. 4. Black shale or clay 3 feet. 

No. 5. Sandstone, local; included in — 

No. 6. Sandy shale -. .- - 40 feet. 

No. 7. Lignite - 6-8 feet. 

No. 6. Sand, or eaudy clay, seen - 10 feet. 

No. 9. Tnrfed 80-100 feet. 



Total 164-186 feet. 

Immediately on leaving these buttes we come down on to the formation underlying 
which proves to he a heavy layer of blue clay, without much variation in composition 
or aapect, at least within the first 30 feet. This is both geologically and topographi- 
cally lower, and even lower than the lignite mentioned as occurring at onr last two 
camping-places ; though the first below the lignite in some places is a sand or a sandy 
clay for the first 8 or 10 feet. 

We travel (July 13) across a wide, undulating plain, underlain by various strata of 
the above.alternatingand varying horizontally with sandy clay and sand. The last is 
often massive. Along our right, a few miles north, occasional bnttes rise, showing tbe 
composition and external features of those last described, and from which sections have 
been taken. This indicates that the level of the plain does not sink very much into 
the clayey formation. On our left, however, no such buttes are seen. In the distance, 
perhaps twenty miles ahead of us, can be seen a belt of white blulis, forming a contin- 
nons square shoulder, having at this distance a different aspect from the shoulders and 
table-lands formed by the sandstone. The plain over which we are traveling shows no 
siticeuns limestone fragments. In the banks of the ravines which we cross are seen 
occasional irony concretions, but no fossils. 

Camp, July 13. — There has been no noteworthy change in the country since leaving 
the sharp buttes near camp this morning from that described in the last note. This 
plain is largely devoted to sage-brush and cactus. The latter is a low, spreadiag form, 
or that has flat branches 9 or 3 inches across, with frequent joints and changes of 

July 14.— At Castle Butte, tea miles ftom camp, we find the first vertebrate fossils. 
They were discovered by Mr. G. B. Grinnell. They are in the northeast side of the 
hutte, about 15 feet above the base, which is 20 feet below the general leveL The butte 
itaelf is cut into very fantastic shapes, the general form resemoling an immense castle, 
from which we gave it the name. One spindling spire rises from the southwest side 
nearly as high as the body of the butte, and is capped with a thin piece of rusty sand- 
stone. The section of the butte is about as follows : 

SeoUon of CastU Butte. 

No. I, Sand; friable, but with perpendicular walls, that rise on all sides, 
making it impossible to reach the top. This contains courses of obliquely- 
bedded rusty sandstone, and iron-covered calcareo-argillaceous concre- 
tions, tbe latter strewing the surface below with iron balls, about 50 feet, 

No. 9. Rusty sandstone in one course of oblique beds 3-3 feet. 
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No. 3. Plastic clay, yet bedded, of a dark color, containiag iron-bail ooncre- 
tiona and ocoaaional wood- impressions aiiil charred woody fiber. This also 
cuntaitiH veins and irrej^alar deposits of a curioos bone-like substance, which 
much resembles the deconipoaiug Ivory of mastodou-tasks often found in 
tbe (Irift, The grain of these deposits is always nearly upright. Spots ou 
the otherwise uniform bluish surfuoe, of a lighter color, indicate them, and 
tbe Hbef) or tliat which rcsemhlee fiber, stands an inch or two above the 
floor of the terrace on which they occur. They show no cellular atmcturo. 
They are solid and heavy, but crumble and decompose, or are washed away 
with the rains. They are probably of crystalline origin.* This claj also 
contains the veitebrate remains seen by Mr. Griiniell, seen about 110 feet. 

Total 163 feet. 

Over tlie clay of No. 3, above, we have traveled to-day and jesJiBrday, crossing a 
dusty, cactus-covered, uodulatiug plain. No. 1, above, is snpposBtl to be that which 
occurs below tbe ligQite of tbe general section at Ludlow's Cave. 

Camp, Julg 14. — Foarteeu miles from the camp of last nigbt. In Prospect Valley. 
We have continued to march to-day over the undalatiti^ plain caused by the sands 
and clays below the lignite-bed, mentioned in yesterday's notes, till near the close of 
the march, when we came among the clay buttes, which have been visible in tlie dis- 
tance ahead for a day or two. This is a remarkable range of bnttes and conical and 
castellated hills, entirely devoid of vegetation, that runs north and south, in common 
with the vaUeje of this region. They constitute a region of bail lands. It is in these 
bnttes that tbe vertebrate bones were found to-day. We had some difficulty in find- 
ing an ascent i)f this range of hills fit for the train. When once ou the top, we Bnd 
that instead of descending again we are on an andnlating table-land, which is beauti- 
fully grassed, hard, and easy for the train. Traveling on this plain about a mile we 
come to a most pleasant grassy valley, eight or ten miles wide, which opens before na, 
gently descending from the plain, and bonnded on the opposite side by a range of tow 
hills and bnttes. There seems to be also an easy ascent from this valley on to the hills 
on the other side. It extends as far to the south as we can see, and to tbe north it ia 
tributary to the Little Missouri. The bills on the other side of the Little Missouri are 
plainly seen in the distance toward the northwest. Through the middle of this valley 
runs a little stream of water, which is outlined by a tew bushes and small trees. This 
valley, General O. A. Custer appropriately named Prospect Valley. Here we have 
vood, water, and grass, all abundant and convenient. This valley ia in the sand over- 
lying the clay of Castle Butte, and the contrast between it and the plain, which is on 
tlio underlying clay, is Very noticeable. We have seen to-day none of the silioeons- 
limesti>ue fragments, nor any pebbles or stones. There is no foreign drift here. The 
surface consists entirely of the weatfaeted-down detritnl from tbe sands and clays of 
the nicks, and the soil varies with every change in the formation. The change of soil 
is accompanied with a corresponding change in the common vegetation. There can 
be no better exemplification of the dependence of the agricultural character of a 
region on its geological. 

The disappearance of the siliceous-limestone fragments on the surface ia a fact 
worthy of attention. They were seen for several days strewn over the ground, and 
particularly on the summit of rounded hiils. When we reached the buttea and hiUs 
of Ludlow's Cave they were especially abundant, and on the tops of those buttea they 
were associated with more porous, calcareous pieces, aa well as with smaller and 
lighter-colored more numerous fragments. I am satisfied that the place of origin of 
these pieces is very near the summit-level of thia sand. I even found this limestone 
in place there, as described in notes ou that pla 'e. We descended abruptly down on 
to the clay lyiug at the base of these buttes, and in coming west, and from that time 
to this we have seen no more of those fragments. Tbeir occurrence toward the east is 
an evidence of the former extension of the rock of that age intact over the whole coun- 
try, although the beds are now almost entirely demolished and ■ wanting, the level of 
the country being one or two hundred feet lower than these. If the clay over which 
we passed to-day and yesterday lies really below the sandstone of Ludlow's Cave, and 
so below that bed of siliceous limestone, why have not those fragments also been seen 
on this side of the place where the iimest>one-bed was seen in situ T There was cer- 
tainly every appearance of a similar breaking-down of the overlying sandstone, a fact 
which was noted at the time, and an occasional sandstone-capped butte on our right 
confirmed tbe opinion that we were traveling on a lower geological horizon. There 
are three ways in which to account for the absence 9f these fragmenta : 

1st. The superposition of tbe beds that I have given may be incorrect, and the day 

that forms tbe undulating alkaline plain may really lie above the sandstone of the 

bnttes, conformably, although there is also a clay that I could not distinguish from this, 

"Tbta rainerni is lioavy-spar, sulphate of beryta, 

PP— 3 
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fijaiid iu the bases of those Luttos, and altliough in descentliiis from tliose bnttea 
toward the west, we came dowu on to that clay and on to the alkaline plain. This snp- 
position I regard very improbalile. 

2d. This clay may belong to a later deposit than the rock of those bnttes, being Ter- 
tiary, while those bnttes may bo Cretaceous, andso may lie iincouformably on the older 
rocks; j. &, those bnttes may baveformedashore-]iDe,oralot of islands in the Tertiary 
sea, and all the broken-off pieces of the siliceous limestone on the west would thus 
have been buried in the Tertiary sediments, as far west as the Cretaceons layers ever 
extended. This claj, in that case, is not the same as that seen near the bottom of the 
buttes and hills at Ludlow's Cave. This supposition is the more probable, and it seems 
to me will satisfaotorilv acoonnt for the disappearance of the siliceous-limestone frag- 
jnenfs to the west of the blufts at Lndlow's Cave, bnt it does violence to the observed 
composition of those blulls and the succession of parts in paesin^l^ni them toward the 
west. Ho observation could be more satisfactory than that of the infraposition of this 
great clay formation below that sandstone. 

3d. The layers of the binffs at Ludlow's Cave may never have extended farther west 
along onr line of march than they now do, and hence the overlying stratum supposed 
lo have been the origin of these fragments could not have been stretched over this 
lower plain, and could not have distributed them there. In that case we are descending 
into the Cretaceons rocks as we go west, instead of ascending upon the Tertiary. This 
is iu harmony with my observations along our route, though on our right a line of low 
buttes was supposed to Indicate the extension of the sandstone also as far Tcest as our 
present camp. 

Dr. Hayden exfcuds the Tertiary as far east in this latitude as neatly to the Mis- 
souri Biver, as shown by his general map accompanying his tinal report on the geology 
of Nebraska. Again, a f^w miles south of my route, he has indicated the Cheyenue 
Valley as lying in a belt of Cretaceous, estending ttoai its headwaters to the Missouri. 
I have not yet seen any reason to limit the Cretaceous along this route to any narrower 
urea than required by the last supposition. 

Jalif 15. — Bemained in camp, preparing dispatches to send by Indian couriers to Fort 
A. Lincoln. 

Jttl^ 16.— Leaving camp, the train takes a northwest direction round a point of hills 
and range of blulfs, facing our camp toward the east, and so enters the immediate val- 
ley of the Little Missouri, while an exploring and reconnoitering party, under Colonel 
Ludlow, passes, with one company of cavalry, over the ridge, calculating to intercept 
the command on the opposite side, after they turn south. These hills, formed of hori- 
zontal strata, have scattering Norway piues, many of which are dead from fire and 
tempest. They are mostly confied to the gullies and ravines. The tops of these hills 
are in an arenaceous, chalky limestone of a white color, whibh disintegrates readily, 
but few fragments being found on the surface below. It might, perhaps, be properly 
styled an arenaceous marl, indurated. Sometimes it is rather firm, and of a gray color, 
but always arenaceons. Nothing but the upper 15 feet can be seen, the slopes being 
tnried. This marl overlies the cky of Castle Butte, as well as the sand that forms its 
top. Above the foregoing, which rises, perhaps, '200 feet above the valley which we 
have crossed, and In which was our last camp, rises a bench or terrace abont 50 feet 
higher, the top of which is similarly composed, and the slope turfed. These hills are 
known as Short-Pine Hills. The valley of the Little Missouri can be seen lomard the 
west, the meandering of tUe river being marked by an interrupted line of trees and 
shrubs. 

Traveling three or four miles southeast on this plateau- ridge, we find more Norway 
pine than before. It grows on the brows of the bluffs and in the ravines. We finally 
reach a place where the plateaa descends or breaks off perpendicularly toward the 
south, forming bald escarnments of rook, showing bnttes and blufla with ribbed sides, 
wrought in the marl and sandy limestone. Just here the uppermost member seen con- 
sists of harsb, arenaceous limestone, that perhaps ought to be styled a sandstone with 
lime-cement. This is all white and overlies a massive sandstone that appears to be 
that forming the top of Castle Butte. It is abont 900 teet 

An immense valley lies here before ns, extending towaid the southeist south and 
west, the Black Hills being visible in a long range before us lULluding Boii Butte, 
Slave Butte, Crow Butte, Deer's Ears Butte, Blue Earth Bute lopLnot Buttts toward 
the Bontheast, and Lodge Bnttes in the Black Hills. 

In returning to the train we descend from this plateau to the \ alley on the west 
side, and pass northward along the foot of the ridgo to its northern extremity, where 
we encounter the Little Missouri River. Up this valley the tram htviug paased, we 
follow it toward the southwest, and overtake it after traveling about ten miles farther. 
Referring again to this plateau-ridge, known as Short-Piue Hills, we found it abont 
eightmiles iQng and from three-fourths of a mile to perhaps two miles wide. It is nearly 
fiat on the top, and covered with good grass. There are In it a few secluded and densely 
wooded ravines, but generaJly the pine is very thin. The trees are small or short. 
There is nothing that will ever be valuable for pine lumber. Geologically we found 
the composition of the ridge to be as follows : 
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Descending sediim in Shori-Fine JSiUa. 

No. 1. White arenaceous marl, indurated, yaryingfcom a harsh ai 

limestone to a Bainlstooe with limy cement, cracking into small c._ 
clioidal blocks, that Boon crumble iuto soil in the air ; contains but little 
iron, bnt has a few argillo-calcareous concretions, abont 200 feet. 

No. 2. Massive, msty Band, weathering iuto pinnacles and isolated peaks. 

This is the same as that seen on the top of Castle Butte 50-75 feet. 

No. 3. Blue clay, locally varying to sand, seen 110 feet. 

Total heieht 360-385 feet. 

There are several interesting features connoctcii with this clay. No. 3, above. Ist. It 
contains at different horizons what appear like concretions of sand. They are lami- 
nated, and the laminic are concentric, tliough the saudy masses are usually somewhat 
elongated. The sand on the outside of these masses is loose and friable, but the inte- 
rior is firm, and in most caaea tlie inside of the mass is very hard, appearing darker- 
colored and oloae-grained, passing into an argillaceous limestone. These masses or 
balls were not observed to contain any fossils. They are entirely isolated in soma 
cases, closely impHoted in the clay, bnt usually tie in an inteirnpted course, having a 
parallelism with the stratification of the clay. They are apt tube coated with iron or 
on argillaceous iron.ore. 2d. A substance occnrs here in a regular layer that was 
described as occurring in irregular patches in the clay of the Castl« Butte, and ascer- 
tained to be heavy-spar or sulphate of baryta. It has a fibrons grain or lamination, 
somewhat radiated, and in some places reminding one of the character of coae-ln-cone, 
though never so perfect. This soon disintegrates in the air, and rolte down the bluff 
inanRnlar pieces of an inch or two in diameter. It pertains specially to acertain hor- 
izon about 75 or 100 feet bolew the top of the clay, and is sometimes associated with a 
little calcite. 3d. Iron ; This occurs as coatings to fine-grained, hard concretions, of Bi 
dark color, which have no other concentric arransemeut. The interior of these lumps, 
which arc generally less than sis inches in diameter, is apparently an argillo-silioeous 
limestone. There is not enough of this iron here to malie it economically valuable. 
4th. In this clay I found two vertebrie of what appears to be Sadrosauras, Leidy, and 
a variety of turtle-bones. The vertebrie are about five inches in diameter; and are 
preserved. The turtle-remains were too Aagile and incomplete to be of much value. 
I also found the ball of a larj^ ball-and-socket joint, its assignment being uncertain, 
and remains of wood. There is a gentle dip of these beds toward the south, so that 
the overlying sandy marl, of a white color, which Uas a great thickness at the south- 
ern end of the ridge of Short-Pine Hills, is entirely denuded at the northern extrem- 
ity of that ridge, the underlying clay and sand being bared of vegetation and wrought 
into a series of " bad-laud " huttes. The rest of the day we traveled over a plain on 
this clay toward the south and southeast, the train having made thirty-one miles. 

Camp, July 16.— In view of the Black Hills ; on high ground ; among the cactus ; 
poor grass ; no water ; a hard day's work. 

Camp, July 17. — We have come in a nearly south direction aboutniueteen miles, over 
au undulating plain, where grassy tracts have alternated sparingly with artemisia and 
cactus wastes ; water scant, but generally pretty good to-day. The surface has been 
hard and smooth till reaching our camping-place, where we come to a very different 
tract of country ; the whole prospect before us, as far as visible toward the Black HJIU, 
beins roughed by a net-work of ravines and alternating claj^-hills. The latter are usu- 
ally bare, their lower slopes being very scantily clothed with grass, the eroded and 
washed sides being entirely bare. These little eminences are of all heights up to 25 or 
50 feet, the ravines being dry. After the day's march it was not thought best to enter 
upon this tract, although we set out for the Belle Fourche this morning, as the air is 
dry and hot, and there is little appearance of water ahead. 

Aljont three miles out of camp to-day I picked up a'lot of black, limy concretions, 
filled with fossils, snch as the tbllowiog, identified by Mr. Grinnell : Aturia Uaagulata, 
M. and H.; NMnlaplanim«rgiii«ta, M. and H.; Pteria liBguiformU, Ev. and Shu.; Vanikoro 
ambigaa, M. and H.; Sehapldtm larveeformU, M. and H. (f) : Arct(eon coneianM, M. and H.; 
Jma«ropH$ paladitu^orjoii, M. and H.; Baeulites ovataa. gay, Tei-ebratula, (Sp.t) These 
concretions show no conoentrio lamination. They are hard, but part readily by a blow 
from a hammer along certain augnlarpredetermined weather-cracks. Although these lay 
on the surface, they have not been far transported, there being no drift in this region, 
and must haveoriginallypertainedtosomeofthedenudedoverlyingetrata, probably to 
No. 3 of the section taken at Short-Pine Hills. 

Slave Butte is flat-topped, like nearly all others, but Crow Butte and the little one 
near it on the east are irregular and dark-colored, appearing at this distance as if erup- 

To my surprise I saw to-day on the march a number of siliceous-limestone fragments, 
exactly like those seen so numerously before reaching Ludlow's Cave. They lay on th^ 
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OpeD plain, iliough on a sligbt eminciict' above tbe general level, Tbere were alao a 
very few od tbe sloping ascent from tbe east in going up ShortPiue Hills. Tbeae are 
tbe only points at wbioh tbey have been seen since leaving Ludlow's Cave Bnttes, a 
distance of aboDtsixty miles. East of that point tbey are strewn generally over the 
whole eonntry, , Tbey may occur here by reason of a demolished outlier of the sand- 
Stone of Ludlow's Cave, tbecDiinence on vtbicb they lie being tbe ruins of that outlier, 
nothing else pertainiDg to it being so indestructible. 

Camp. July IS. — On tnejBelleFonrcbe. CaptainEaynolds'strailpaBsca near our camp, 
made fifteen years ago. He camped a few miles heluw tbis point. 

Ititniediatal; on leaving camp this morning we entered on a series of "bad lands," 
coueistiDg,asalready described inTcsteTday'a no tes, of short ravines and small weathered- 
down mounds. Toward the Blaelt Hilla these ehangetolargerand longer mounds, and 
finally to ridges, some of which, rising about 50 or 100 feet, are scantily clothed with 
Norway pine. The intervening valleys are sometimes beautifnlly turfed. These altOT- 
uating changes in the prospect are very cheering and agreeable. I also noticed on 
setting out from camp this morning that (he shale or clay over which we were Rav- 
eling was very much darker colored and in places somewhat fissile, becoming a sbaiy 
slate. This change continued to become more marked to our present camp. Jnst 
before reaching the Belle Fonrche we can^e on two or three more prominent ridges, 
bearing pine and some scrnb-oak, which, with the intervening eroded valleys, are per- 
haps ^0 feet bii;b. In these ridges I see the rock is slaty and that it dips per- 
ceptibty away from the BlackHilts. There has beeu a great deal of iron on the Bar- 
face, tbmnghoutthe whole of the march to-ilay, some of it being in large Itimps. I have 
seen nothing, however, but clay-ironatone of a gray color, coated with a peroxide. 

Tbe bluffs back of our camp, which is ou the northeast side of the Belle Fourcte, are 
350 feet in height, those on the opposite side being much less abrupt and less high. 
This altitude is ^ot by aneroid in a slow rain. Tbis tbioknesB of strata consists almost 
entirely of grayish and blackish fissile, slaty shale, without fossils, bnt contains two or 
three beds of marl, or what appears like marl, each three to five feet thick. These 
beds of mar], in their ontorop, are very conspicuous in contrast with the shale, which 
on being wet, is nearly black. Some of tbis marl is of a light oohery color, and when 
powdered is ftee or nearly free from grit. By these light belts I can see a few miles 
below our camp, in the hilla farther east, that the dip is in the opposite direction in 
some places, such belts crossing the bare sides of the bills on the west, though I am 
not sure but this is rather apparent than real. The actnal dip may be but little 
changed. There are, a few miles farther south, a lew higher hi Hi?, evidently com- 
posed of about tbe same strata, that may have modified the local dip at this place, 
changing it a little from tbe normal direction. 

I presume the l>eginning of this slate to mark our point of entrance upon tbe Fort 
Benton, or rather upon the metamorphosed condition of the Fort Benton, Whether 
that member of the Cretaceous extends farther east and north, I am nnable to say, but 
am disposed, from tbe evidence as I have observed it, to believe it does. At our last 
camp there was a very marked transition to this dark, slaty shale, the rock that imme- 
diately overlies it being a thin stratum of about 15 feet of rusty sandstone, which ex- 
tends toward the southwest no farther than that camp. The strike of that atone there 
followed the outline of a little ridge overlooking a wide prospect toward the southwest, 
across which the strong westerly winds swept clouds of dust and sand. From that 
point to this we have traveled over the Cretaceona, probably some of its lower strata. 
These Lieds correspond in lithological characters very closely with the Fort Beuton 
gronp of Messrs. Meek and Haydeu. Tbere is evidence here, however, of come change 
by metaraorphisnj, occurring probably at the time of upheaval. 
July 19.— Eeroaiued in camp. It rained all day. 

ENTRANCE INTO THE III.ACK HILLS— FROM THE IlRLi.E FOUHCUE TO HEJ5nG-¥A KA-OA 

t'awp, Jiiiif 90.— We are in tbe midst of sandstone hilla, tbe layers of which dip north 
at an angle of about 8°. We struck this sandstone formation about eight miles from 
camp this morning, having traveled till then, afttir crossing the Belle Fonrche, on the 
overlying blacki^-blue and gray fissile shale mentioned in the notes at the Belle 
Fourche. We have traveled about eighteen miles, but probably are not that distance 
from our last ramp. 

To the northwest of our camp rifea one of the highest of these hills, distant abont 
three-fourths of a mile. This seems to l>o made up of sandstone, at least all that can 
be seen is sandstone, of a light color, weathering rnsty, pinkish, and reddish. Within 
it is not red. No fossils seen. Some very thiu layers am of an arenaceous marl, but 
the mass of the whole ie quartzose s&ndetone, showing a thickness of several hundred 
feet. It sometimes holds angular fragments of soft shale. It has some clay-irouston6 
and other irony concretions, There is a talus of perhaps 100 feet that cannot be seen. 
The whole height of this hill is 500 feet, measured by aneroid. Bear Butte, toward the 
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soutb, can be seen from tbis bhifF. Among these bills are a few Norway pines and 
gnftEled burr-oaks. 

July 21. — Im mediately on leavinj; camp tbis moruinj;, I discovered a deeper red color 
in broken spots iu the sandstone of some of tbe little mounds and in the ravines, indi- 
cating the approach of what bad been denominated the red-bed), supposed to be of the 
age of the Jnrassio. In that case the sandstone measured near uuc last camp would 
belong to the Dakota group of Cretaceous. 

A tittle farther on I see exposurea of red marl and sandstone to the extent of about 
40 feet, the whole dipping east at the usual angle, which is not more than 8° or 1.0°, 
yet the height of the little mounds which here take the place of the dat-topped sand- 
stone blaf^ shows that the formation must he considerably thicker and largely com- 
posed of mow friable and probably uiarlyrock. The rock immediately undedyingfhis 
red sandstone here is a bed of white sandstone havint; a thickness of at least 3 feet. 
Large masses of the overlying light~ooloTed sandstone lie on the flanks and bases of 
these Fed mounds, tumbled down from their summits with age. 

Casts of the interior of a belemnit« are numerously strewn over tbe natural, some- 
what turfed surface, along a belt about 10 feet thick, just below the tops of these little 
hills. This is taken for the Belemiiites deneus, M. and [{., characteristic of the Jurassic, 
though it seems to occur here above the supposed base of tbe Cretaceous. These casts 
are composed of calcite, of a gray or ashy-^ay oolor, having a radiated, fibrous crys- 
tallization.* 

At a nice little creek, about ton miles from camp, flowing easterly, red sections are 
exposed, both ill the creek-banks and in the hills to the west, the dip being west. I 
obtain here, by nnitins both, the following downward section: 

Secliott in the Eedwaler Valley, 

No. I. White sandstone, massive ; firm, but tumbling down in large blocks 

by the disintegration of the undeilyiug shale; seen 18 feet. 

No. S. Green shale, laminated, fine, containing crystals of gypsum, about 45 feet. 

No. 3. Fossiliferons conglomerate. This has quartz pebbles, pi-ces of green- 
ish shale, and fragments of bivalve fossils, (Camploneatea lielUgtnata,ileek,) 
and fragments of Gryphaia .' Ufeet. 

No. 4. Purple shale ; laminated, fine, toward the top arenaceous 10 feet. 

No. 5. Snowy gypsum 4-6 feet. 

No. 6. Red, massive, or indistinctly bedded, arenafieons marl, weathering 
into aslope; seen about.. 75 feet. 

Total exposure 156 feet. 

Ko. 6, above, holds a few thin layers or veins of gypsum. This section probably cov- 
ttm tbe lino of superposition of the Cretaceous npon the Jurassic. This section occurs 
just after crossing tlie first creek, after leaving camp, and within the valley of the Eed- 

In camp, July 21. — We are in a valley made by the esj^avation of the soft Jurassic 
beds, with a rauge of hare, red bluffs toward the north ; indeed, in nearly all direc- 
tions about us. On the west, however, a higher r^nge, capped with the Cretaceous, 
can be seen over their tops, the sandstones at the base of the Cretaceous forming an 
important geological cause for prominent topographical features. In some places the 
Jurassic is broken away entirely to the Cretaceous hills toward the west. 

A beautiful spring of hard water, with a temperature of 45° Fahrenheit, is situated 
within the camp. It is so copious that it furnishes water for nearly one thousand men, 
with their horses, and six hundred and fifty mules. The water, however, has a cathar- 
tic effect on those who drink freely. It rises from below a layer of white gypsum, 
about afoot in thickness. 

In this little valley are slight evidences of a foreign drift. There arc pebbles of a 
quartzite andof agray feldspathio rock, as well as dloritic, in the hedof anarroya just 
south of our camp, 

On the surface of the valley in which we are camped, sometimes half a mile ftom 
the range of sandstone bluffe formed by the Lower Cretaceous, are seen very large 
quartzite bowlders. These can be referred wi hout much hesitation to tbe sandstone 
of that range, as they show sometimes a gradation of characters to the characters of 
that formation. These large masses show several interesting fealnires, due, probably, 
to Bubaerial causes. 1st. They are much harder and sometimes a little redder than the 
sandstone from which they were derived. They do not disintegrate by crumbling, as 
that sandstone sometimes does, but by parting into blocks. 2d. They are metamorphic, 
changed to a vitreousquartzite, in which the arenaceous composition is greatly obscured, 

■See the Smithaontan Contiibutions to Knowledge, No, ITS. Paleontology of tlie Upper Missonrl, by 
Meet Bad fiajdeD. 
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if not eutirely lost. 3d. Their upppr surfaces are often very smooth, as if poliehed. 
There seemB to liave been au epoch between the Dakota gronp of the Cretaoeous and 
the drift, when silioifioation of surface-lyiug fragments was one of the effects of atmos- 
pheric agents. 




Ju?j( as. — On leaving eainp, toward the sonth, we enter avast gjpsiferous region. 
I had noticed a whiteness of tJie surface and awhite rock capping the bnttes and hills 
in the direction we were to travel hefore setting out from oamp, and even yesterday 
before camping, and had presupposed a change in the formation, soma lower beds, 
perhaps, rising to the surface ; but had afterward surmised this peculiar color might 
be the effect of gypsum, yet had not by far estimated the amount of actnal crystalline 
gypsum to he irhat it is. It dissolves easily and snrchai^es the water that falls aa 
rain on .the surface, and is afterward redeposited as au efflorescene, especially on hare 
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rook or marl Burfacea. Here are a uiimber of Lods, the thickest of wiiicb forms a 
capping to a range of buttea and blnffs running east aud west, and uan iie seen two 
or three milcB. Tnia liea below tbegjpsum-beda I ha?* 
the floor of the flat ou which we camped yeaterday, i 
spring at that plsoe. 

A bntte which lies just sontli ef our last camp, abont a mile diatant, affords the first 
good opportunity to take a section of these gypsiferoaa beda. Tliis is bat one of a 
nnmber that lie on either hand. It rises boldly and pyramidally above the flat in 
which it stands, and, with its white cap and narrower white belts, oonstitutea at odca 
a remarltable illnatration of the effect of atmoaplieric agents in denioliahinf; these red- 
befls and exposing the contained mineral to the cupidity of man, and of the imponity 
with which natnre diaplays her treasnres when none bnt the shiftlesB Indian beholds 

The level of the top of this bntte forma the level of the country after ascending the 
range of hills about three-fonrtha of a mile farther eontb. Figare 1 gives the aeellon of 
this bntte, aud shows the aeoeBaibility of the gypsuni, which is porely eryatalline and 
white. Figure 2 ia a profile of the march of July 32 and a portion of that of July 21, 
intended lo show the manner of occurrence of tile gypsum in the red-beds. 

Camp, Jttlg 22.— We are eaioped four or four and a half milea east, 5° north, from 
He4ng-ya Ka-gd,' and on a ravine, with water, a short distance below where Lieuten- 
nnt Warren camped. Attbough Jurassic bills surround us and bide our view, except 
the top of He^ng'ya Hin-gA, yet the Carboniferous limestone, which immediately under- 
lies the red-heds, forms the floor of the plain on which we. are situated, and is ex- 
posed in the bed of the creek half a mile above our camp. 

In our march to-day we have paaaed over millioua of tons of the purest white gypsnm, 
which occurs in the tops of the Juraasic bluflii. This remarkable gypsiferous horizon 
is about 60 feet almve the Carboniferous limestone, as seen near the end of l>o-day'a 
march ; but near the camp of yesterday it lay over 100 feet above it. The Triasaic, 
(or Jurassic,) lying unconformably on the Carboniferoua, causea a great variation of tbe 
relative position of the horizon of the gypsum in regard to the highly-tilted beda of the 
Carboniferous. 

On tbe left of our march to-day we passed within a few milea of what appeared like 
a range of sharp upheaved granitic or trap hills, riaing abont 1,000 feet above the val- 
ley in which we traveled. Lack of time prevented a viait to thoae hilla. Lower hills 
surrounding this cluster have the Carboniferous limestone In a highly-tilted position, 
sloping nearly with the direction of the hillaidea about their lower Itanks. This is a 
hard, metamorphic, fine-grained stone, aud as yet I cannot make out move than 40 feet 
of it. It is closely Involved with the upheavals. 

July 23, — Visit io Eeing-ya Ea-gd. — This isolated mountain, which has been visible 
in our fl:ont for several days, has, at a diatance, a characteristic form. Ita summit, 
which rises high enough to mark it aa an important peak among the hills that eur- 
TOtind it, has the shape of an inverted saucer, with another smaller inverted saucer 
lying on the top and covering ita central third part. This visit was made io company 
with General Custer, Colonel Lndlow, and two companies of horse as escort. Before 
reaching it we pass over three or four foot-hills, composed of Jurassic and Cretaceous, 
the latter uanally more sparsely represented, aud capping the hills when we come neat 
the foot of the ojaiu hill. These formations are not greatly distorbed by Itio uplift, 
but still show a very perceptible dip away from the mountain. Just at the foot of the 
.mountain we leave the cavalry. Here we enter upon the Carboniferous limestone, 
which has a dip of about 30° IVom a horizontal, varying from 20° to 60", sometimes 
presenting slionlders that have a confused dip or staud vertical. Over this we climb 
to a height of about 500 feet to tbe top of a circular ridge which incloses the main 
columnar center of tbe mountain. Passing along this ridge toward the south a short 
distance, one party turns to the right and ascends the mountain from the eaat or north- 
east, while I, with Profesaor Donaldson and Bear's Ears, an Indian gnide, eroaa tho 
gorge separating ua from the central mass. Crossing a wooded glen, whore we find a 
refrepbing stream of cool water, we ascend the peak from the south and find ourselves 
the first on the summit. From here we see the shape and structure of the peak. The 
shape of the summit, which at a distance has the aspect of a small saucer lying on a 
larger one, both inverted, is cansed by the central mass rising above the rim or ridge, 
by which it is nearly surrounded. The only opening in this rim ia toward the north 
10"^ eaat, where it ia entirely wanting. Thia lidge is about three-fourths of a mile dia- 
tant from the central mass in all direotiona, and givea the outline of the larger saucer. 
It does not rise as high as the central mass. Its main axis runs about north and south, 
varying a little east of north. The intervening space is occupied by a dark valley, 
narrow, and shaded with Norway piuea. It ia very difficult, and in many cases im- 
poaaible, to pasa from the ridge to the center across this gorge, tho rock riaing sheer up 
on nearly all sides about the central maaa. Figures 3 and 4 exhibit profile aections 

■TheDBnie"lDyitDKHtii."):iveD to tbia mounUio by Warren and Keyoolda, ia a carrnptian of tiie 
Indian nord given above, wbleb I carefull; obtained £roin onr gnide. Cold Hand, 
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tltrnHgh tiie niountaia, the former from 
and south. Withaspirit-lovel wi 
perhaps, 500 feet above this 




As to the geology of tliis luonutain, it comprises a single isolated outburati, which 
occnired after the deposition of the Carbon iferons limestone, and before that of the 
gj-psiferoua red-beds. The former was greatly tilted and shattered by the disturb- 
ance, and the latter are but little displaced, probably not more than can be attributed 
to elevations that subsequently raised the country above the Ccetaoeous ocean. The 
Caiboniferons limestone eeetns to be warped into a wave-like surface, when exposed 
on Eomc of the lower flanks, a fact also noticed at other places, and lies at a high 
angle of incline all about the mountain's base. The mountain itself consists of a light- 
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colored basaltic rock, resemljliDg pbonolite, or clink-BtoDO. It is tough iind heavy, 
ringitig uiKlcr tbe baumier. It Is sparingly but not crypto crystalliDe. It has no dis- 
tiDguisbable free quartz. It is apparently feldspathic, but not porpbyritic. It has 
fine diHSemiiiated folia of mica, and occasional laraer librous masses of what appears 
like chlorite. It is not well characterized. While it cannot properly be denominated 
trap, it still is an igneons rock, tbinst through the sedimentary strata. It may have 
resalted from the fusion or partial decomposition of the lower sedimentary rooks. It 
contains very little iron. 

There is a very marked system of perpendicular jointage-planes, tbat out the main 
ridge east aJid west, tJie iudividnal planes being about 10 inches apart, or closer. 
Another system runs northeast and southwest, tbe planes being 4 feet apart, aud 
tipped (their tops) toward the southeast about 10° ; while a third system runs per- 
pendicnlar to tbe last, and bas the tops inclined toward the northeast abont 10°. 
These larger divisions of tbe rock cause, on being weathered, the columnar structure 
seen all about tbe sides of the central mass. There is, besides, on the western side of 
the central mass, a fourth system of joints, tbat slope toward the west at an angle of 
about 45°, whioh gives the whole mass at tbat point tbe appearance of being a heavy- 
bedded, npheaved sedimentary rock. 

This central coul^, which has the form of a b 

outer ridge of that shape, bas exactly the contour ,,. _.., .,._ 

ation of a local glacier. There can bene doubt bat tbat toward tbe close of the Glacial 
Epoch glaeier-ice did pass northward from this mountain. The evidence of transpor- 
tation of drift has already been noted, (see notes on July SI,) lying to the north and 
directly in line from this couKe and its outlet. 

The east side of tbe horseshoe ridge is made up of much tbe same kind of rock, but 
weathers whiter. It is very much cut op by divisional planes, and stands up in ver- 
tical dike-like ridges in some places on tbe east and southeast. It seems to bold more 
of the alkaline earths than tbe central cone. 

Cam}), Julg 23. — In the same place. 

Julg 24. — We set ont from camp nearly east, and at once ascend tbe slope nuderlaia 
by the Carboniferous limestone. This iindulales in small knolls, having a changeable 
dip in all directions, with often smooth bare surfaces for alwnt a mile, when pieces of 
a different kind of limestone appear on the surface, demonstrating a change in tbe 
underlying rock. These lie on a cently-aecending inclination, and are coincident with 
tbe beginning of timber, tbe area of the Carboniferous limestone already mentioned 
being generally without timber. These pieces are of a coarse, granular, maguesian 
limestone, having the lithologioal characters of the lower magnesian limealone of Min- 
nesota. They are stained with pinkish spots and white calelte crystals. They are 
weathered rough, and are nearly white. They seem to be, or have been, constituted of 
substances of different degrees of hardness, as they have become cavernous under the 
weather ; at least they show thimble and pot-bole' depressions, though not so regular 
as these words denote. They are harsh to the feel, even arenaceous. They hold green- 
isb. apparently argillaceous, often angnlar blocks. They show no fossils. 

The first ridge we pass over has a very steep descent toward the east, and is about 
100 feet high and a fourth of a mile across. It seems to be caused by this limestone 
but is covered with a considerable soil, tbat supports the best pines we have yet seen. 
Tbe overlying limestene, already named as the Carboniferous liroestoue, seems not to 
be separated from this very widely, as it forms no distinct ridge, but disappears imper- 
ceptibly in making the ascent of the first ridge. 

We pass on east about a fourth of a mile, nearly across tbe strike of the rocks, when 
we got down another step, abont 100 feet, through a grove of small trees and shrubs, 
(PopwiHS (r«m«((M(fe«, mostly,) when we turn southeast down this valley. 1 soon dis- 
covered a good exposure in the bluff on the right, made up of limestone and white 
n 1 .._3 — 3_.. — _g follows, in descending order ; 



There is also a very steep talus below the sandstone of about 75 feet, hid by tnrf 
probably made up of the same sandstone. Dip, west, 35° to 40°. 

On tbe opposite side of this valley, which here is not more than 300 yards across, the 
same sandstone occurs, exposing about 50 feet, but It is here very much stained witli 
iron, and breociated, showing a rongh exterior, with purgatory openings. It is deeply 
fractured and parted. No dip Is ascertainable. This Is no doubt a portion that Uas 
been tossed np and down a number of times. Some large portions of this are white 
and massive, indicating tbe original condition of the whole. 
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Ascending the east side of this v.illey, we pass again over tbe fiDregoing saiidstoiie, 
magDesian limestone, and Carboniferous limestone, and Teach a flatverf similar to that 
on the other side of this valley, the surface of which is very closely underlain by the 
Carbon ifero as limestone. Over this flat we travel several miles, when we descend 
again into a perfectly similar ravine, where we find water; and, finally, ascending 
ironi it, we travel again over a flat of exactly the same sort for about four miles toward 
tbe east, when w« descend again by steps, caused by the same formations, into the third 
valley of exactly the same kind. This is handsomely turfed and green, with no shrnbs 
in the bottom. 

Viewed front the bluff, before descending into it, it forms a lonj; serpentine bult of 
green amone the trees of darker foliage, eoniewbat suggestive of a slowly- winding 
river. The high rocky bluffs that appear among tbe pines on one side and the other 
detract nothing from the general semblance of a great river- valley. The flats before 
mentioned are difficult of travel for atrain. There are a few standing sound pines, 
but there seems to have been here, as in many other parts of the Bla^ Hills region, 
very extensive lires, that have burned tbe former forests and left the charred trunks 
and limbs scattered on the surface. Among these have sprang up a perfect mesh of 
shrubs and small deciduous trees, mostly trembling aspen. We have to this place 
passed some pretty good Norway pine, but by far the greater portion is small, and not 
more than IS inches in diameter, and low-branched. A great many of the trunks are 
scarred by former tires, and may be unsound. 

Camp, July 24. — We are camped in the third valley already mentioned, aud abont 
five miles from where we first struolc it, toward the southeast. On reaching this val- 
ley, General Caster tticned to the right, ascending it toward tbe center ol the main 
mass of the Black Hills. It is narrow, not being generally more than one or two hun~ 
dred yards wide, though it spreads sometimes to three or four. Jt is at this time very 
profusely ornamented with flowers in bloom, from which oircumstance General Cnster 
gave it the name of Floral Valley, althongh the Indians call it Miune-lusa Valley, on 
account of a clear and rapid stream which we encountered about half a mile above 
the point where we struck it. This stream seems to sink into tbe earth, and becomes 
lai^r as we ascend. 

The rocks of the notes of this morning, which lie nearly horizontal over a wide extent 
of country, judging from the aspect of the hills and ravines, as seen from some of the 
blutfs toward the north, and form the immediate surface, continue on both sides of this 
valley, attbrding occasional exposures of sandstone, to this camp. Tbe sandstone pre- 
sents the same cavernous and iron-stained exterior as already described. We have 
advanced to-day, with great difficulty, about ten and one-half mites, though but seven 
in a right line. 

Jdfj/ 25.— Leaving camp, we pass on up the same valley, crossing the stream occa- 
sionally, as it swings from one side to the other. We find it tbe same as yesterday, 
very profusely covered with flowers. The timber of the hills is Norway pine. In the 
valley, bordering the grass-belt, is trembling aspen, some of which is 4 to 6 inches in 
diameter, but the greater portiou very sbrubby. The pine is rather small, and will 
not be molested for a great many years. 

After passing about nine miles from camp np this valley, a change occnrs in the 
contour of tbe uills, and indicates a corresponding change in the, rocky strncture. At 
tbe same time I see the first of a species of spruce, (Abies alba, or nigra.) The sand- 
stone is here seen to form. In the distance of a quarter of a mile, a synclinal, the oppo- 
site angles of slope being plainly exhibited in tbe face of the left-hand blufT. Very 
soon a very prominent nphcftval of limestone also appears on tbe left, dipping also at 
an angle of about 20° down the valley, (northwest.) This holds fossils, among which 
have been identified the genera Streplorhynchus, AthyrU, and Zaphreatis, by Mr. Grin- 
nell, the specific characters not being preserved. The stone is nearly white, crystal- 
line, subsaocboroidal, and coarsely granular when weathered and bard. It has some- 
what the aspect and textnre of a onnoidal limestone, but without stem-sections of cri- 
noids. Twenty-fivo feet seen. As this is entirely a new development in respect to the 
geology of the Black Hills, (see United States Geological Survey of the Territories, 
third annual report, p. IS, F. V. Hayden,) and being somewiiab uucertain about the 
relation of this limestone to the foregoing sandstone, having passed an interval of non- 
exposure, (nearly three-quarters of a mile,) I returned and repeated my observations. 
Noting carefully every indication of dip, and watchiug the float-pieces on the hillsides, 
I came to tbe conolueion that this limestone underlies the foregoing sandstone. This 
I shall designate tiie Minne-lam iandeione, from tbe Indian name of the valley in which 



Going on up this valley, which now conld be more properly styled a oafion, cut 
out as it is in a rock so hard, with such high and rocky walls on both sides, this lime- 
stone is seen to appear in vast praportioiis. It reaches a thickness of at least 245 
feet, that being the height from the valley to tbe top of the hills, measured near this 
point by aneroid. In the face of tbe bluff at the place measured, this limestone is 
not constantly exposed. The principal exposures are in the form of shoulders, sep 
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arated by ttiluses wbioh may coucoal other rock. Thus, near the top, aad fgr SO or 
25 fuBt duwawanl, a, perpendicular wall of horizontal l>e<is of limeBtona faces tbe 
valle;. This limestone can be seen to extend toother adjoining bills to tbe north 
aod northeast in a horizontal position, forming their crests, its white serpentiue 
line luarking the somrait-Ievel of several divides between tributary valleyij. Below 
this, after paasiDg over an interval of little or no exposure of 30 to 50 feet, bestrewn 
with large fragments, there is another line of exposure which forms ft shoalder in 
the hillside. This is also abonti 20 feet high, of tbe same kind of hard orystallino 
limestone, often porous. The third line of exposed rock is about 75 feet below the 
last, and is of a close<^rained and argillaceous character and of a drab color. It is 
very bard and stands in perpendicular faces, with broken-down places filled up with 
talus, this line being the last exposed. This, also, forms castsllated and isolated 
blufi^ and pinnacles. From the tops of the hills, which are flat-topped and sparsely 
overgrown with stnnted piues, can be seen a wide extent of country, havin» about tbe 
same level, very rongh and rocky, out by a net-work of ravines and canonsinto a series 
of the most forbidding ridges, knolls, and valleys, nndulating before the eye, bat 
shining with the reflected sunlight from th£ white spots of exposed limestone, and 
bristling with scattered and stunted pines. These caiiims and the short intervening 
areasof table-land are very similar to those passed over the day we entered Floral 
Valley, bnt are far more deeply cut and leas wooded. Along this valley here, tbe dip 
of the rock being in general toward the northwest, there is a noticeable difference in 
the aspect of the two siiies, the left-hand side, as we go up, being rooky, and the other 
timbered and with very little rock exposure. Farther down, however, in the area of 
the sandstone, where the strata seemed nearly horizontal, this contrast is not obsecv- 

This limestone has a great resemblance, both in its own lithological characters and 
in the castellated, weathered esposnres along the valley, to the. Upper Silurian, as 
seen along tbe east side of Green Bay of Lake Michigan, The fossils mentioned as 
found in its lower portion this forenoon will admit of its being of the Silurian, Devo- 
nian, or Lower Carboniferoas. 

The beantifnl stream, from which tbe Inflians call the valley Minne-lusa or Ron- 
ning Water Valley, disappears again about three miles above the place of appearance 
of tills limestone formation, anif simply an overland, dry channel can be seen, On 
searching, I find the stream, which carries as much water as tbe Belle Fonrche where 
we crossed it, rises in a series of springs within the area of half an acre. Tbe cbaunel, 
however, about a mile above, has again a little water, and here we make camp, about 
twelve miles from last night's camp, the road having been all day rapidly ascending, 
but obstcncted by necessary crossings of the creek. 

Camp, July 35. — In tbe Minne-lnsa Valley. 

Jaly 2fi. — We travel on up this Tatley, the stream becoming very small and at last 
disappearing, to a, divide, ninr miles from camp, where the valley widens out, and the 
timber, which has all the morning largely been made up of sprnce, is smaller and some- 
what mixed with aspen. Here is n flat about half a mile over, though there are low 
hilts, made np of the same limestone, on each side, that are more smoothly rounded off, 
and inclose and continue the valley right over the divide, and down again on the other 
side. Here the train begins a descent. At the divide, which occurs in the great lime- 
stone formation, the bottom of the valley is about seventy feet below the top of tbe 
formation, which forme the surface of the country over a vast extent in this quarter. 
Before leaving the divide, I choose a conspicuous, treeless hill, abont one-half mile 
from tbe valley, as a point of observation, lying on the left of onr route. From here I 
see the same fossiliferous limestoneasthaCseonyeslerday, forming the very top. When 
I say fossiliferous, I mean that it has traces of fossils only, and that very rarely a frag- 
ment can be got that is snffleieutfor identification. From this hill the country ap- 
pears to be of the same character as noted yesterday, no prominent hills being visible, 
except far to tbe north, very bine in tbe distance, the whole being a, limestone region 
with narrow valleys or canons. The country is here densely wooded with spruce and 
Norway piue, the former being larger than the latter, and making nearly one- half of the 
whole. The limestone here shows a coral structure. This structure consists simply of 
small circular pores, opening perpendicular to the weathered snr&ce, about an eighth 
of an inch apart. 

This morning ice was formed at camp. The air is cold, sky is clear, wind is south, 
and my aneroid stands on this hill Si.tT. TLis, compared and correete<:l by a mercu- 
rial barometer at Minneapolis, and referred to the ocean, gives an elevation of — feet 
above the sea. 

Passing down this valley, the blufis continue to show the same composition, the 
light-colored limestone forming their summits as far as any rook is exposed, the height 
of the inclosing bluffs gradually increasing till near the place of camping, when I 
ascend the blntf on our left band, and find its aggregate height to be 646 feet by ane-- 
- roid. In ascending T make notes and measurements. These summarized, and placed 
ill descending order, beconfe as follows : 
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Section of the bluffs of Castle Vathj/. 

No. 1. Perpendicalar cliff of light-colored, oiagDeHian, cryatallinu, compact 
liirjestooe 60 feet. 

No. 2. Talus to the brow of second perpendicular cliff 98 feet. 

No. 3. FerpeDdicnlat cliff of lij(ht-colored, crystallioe, inaj{nesian*liiuestone.. 94 feet. 

No. 4. Talua to the brow of the third perpeodicular clifE 59 feet. 

No. 5. Hard, reddish-gray limestODe, with chert Id feet. 

[Note. — No. 5 was found at other places in this valley to hold cj'athophj'lloid 

corals and crinoid stems.'] 

No. 6. White, coarae sandstone, with smallj rounded, quartz pebbles; coi]> 
glomeratic 30 feet. 

No, T. Bed sandstone with glauconitio particles; seen 10 feet. 

No. 8, Talua to the top of a turfed slioulder 44 feet. 

No. 9, Talus to the batik of the creek. In this tains a greenish shale is indi- 
cated bj fragments thrown up by gophers, its thickness being 40 or 50 feet 
probably 313 feet. 

Total heiRhtof the bluff, 646 foot. 

This bloff is but one of a series of equal height, that, like Immeoso oastle-tops, seem 
to inclose and guard the valley, whence it was named Castle Valley. 

Camp, Jain ^''- — ^'^ '^'^ camped about a mile below the high bluffs above noted. A 
short distance below our camp we encountered a small party of Indian huncors, with 
their families. Getting into difficulty with our Indian scouts, they snddenly de- 
camped. They belonged to the Ked Cloud agency, and were not aware of the espedi- 

Julji 27. — Opposite our camp, on the east side of the valley, is au outcrop of very 
fine-grained, homogeneous, dark, garuetiferons mica schist, which rises by aneroid ii70 
feet, if a tains above be included, over which pieces of the same are scattered. This 
is the rock comprised in the lowest talus, at the point where the bluffs were last 
measnred. This scbist rises in almost pei'pendicnlar slaty sheets, which have their 
tops tipped north 10° east, thongh there are jointing planes Chat cat it iuto rhombs. 
The bluffs rise about HO feet still higher. Tbis amount is made up of conglomerate 
and saudstooe. The only exposure ot these beds that can be seen comprises about 20 
feet of light, loose, coarse sandstone, somewhat conglomeratic, exactly like that seen 
in the bluff' about a mile farther up yesterday. In the slope above this, although no 
rock is visible in )itu, are seen surface-pieces, which contain a species of Liugulepis. 
These pieces are thin and shingle-like. They are glaucuuitic, and were doubtless em- 
braced in a loose and easily destructible rock, as the original beds, whatever they were, 
are all weathered down, and the surface bears some turf and trees. Baek of tbis bill 
rises another btnff, separated from it by a deep ravine, which is capped with limestone, 
and is the equivalent of that moasnred yesterday. 

Half a mile below camp this inica-scbist becomes more a talcose slate, holding iso- 
lated beds and pockets of quartz. These quartz depcraits are here conformable with 
the beddiug; indeed, they make up a part of the bedding of the rock, having been 
segregated at the time of the metamorphic change. 

The general dip of the Silurian for a number of miles back is very gentle to the 
north. Indeed, it seems almost to he zero, the descent of the valley in the rock ap- 
pearing sntBcient to bring to the surface these slates and schists. The lowest talus 
noted at the raeasnremeot of Castle Bluf&, wbicb has here proved to have consisted 
of metamorphic rocks, 1 observed first seven or eight miles above our present carap. 
In going down this creek this talus gradually becomes more prominent, and forms bills 
and knobs that inclose the creek closely, eveo so that we cannot get through with the 
train, the higher limestone bluffs retreating farther hack. The following profile of 
the left bank of this creek shows the relative positlous of the limestone bluff and 
those formed by the sandstone and the mica schist. This section is general. It is broken 
and cut by cross ravines. There are several large masses of » coarse. pei)bly con- 
glomerate on tbe slope nearly opposite our camp. Whether they are from the same 
horizon as tbe conglomeratic sandstone, seen in the bluff opposite camp, I cannot here 
decide, as the mound on which they lie, and everj'tbing above them, is tarfed over 
sinootlily. 

Camp, July 27,-TI.e same as July 26. 

July 2tt,— In leaving camp this morning we strike nearly east, leaving tbe valley ot 
Box Elder Creek, which General Custer named Castle Creek, from tbe roanded and 
high buttresued bluffs that here inclose it, and aim to camp on the same creek a few 
miles farther down, thus escaping a very narrow and deep canon through which the 
creek passes in this mica schist. In emerging from the valley, I observe that the ime- 
stoue blnfEs stretch no farther south, but terminate by a line of isolated bills that 
exteiid eastwardly,' thus bringing in in full force the metamorphic rocks that succeed 
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the low SiluriaD, tLat formation being involved in the bases of the limestone bluffs. 
Once getting anay from the immediate creek valley, and so out of the efi'ect of the 
principal drain Bge-conrses, these metamorphic rocks are seen to weather down 
smoothly, thongh they would be expected on general principles to form very high and 
persistent hills. The whole country falls off several hundred feet toward the south on 
to the area of these metamorphio rocks. Here they spread out so as to form prairie- 
like, nudnlating plains, that are entirely treeless. One of these plains we pass 
over, and find thereon a large staek of eUchorns, whence the Indians call it Elk-Hoxa 
Valley, a name which Is appropriately changed to Elk-Bora Prairie. 

Finding it impossible to continue in this direction more tliaii three or four miles with 
the train, we turn back toward the sunthwest, and camp about three miles below our 
starling-point on the same creek. 

Camp_, July 28.— Three miles below the last camp on Bos Elder Creek. This valley 
here is inclosed by rounded hills aud blnf&i, in the same way, that rise 50 or lOO feet, 
formed of the same or very similar dark reck. 

July 39. — We leave camp south eastward ly, following up another tributary valley, 
along which the same rock shows in similar exposures. The dip here, as in yester- 
day's observations, is very irregular, both in degree and direction. On our left are 
seen, on the tops of the hills, occasional columns, formed by jointing planes, from 
which the surrounding rock has been denuded, left standing 10 or 20 feet high among 
the pines. In this direction we And the conotry for two or three miles, at least, cov- 
ered with pines, the most of which are bat few inches iu diameter. There are, how- 
ever, a few scattered old trees that are 3 to 3^ feet, and would do for timber. Some 
spruce is also observable. About three miles from camp we pass ou our left a rocky 
point, or hog's-back, which at a distance appears like a &ap-dike, but which is really 
made up ol a heivv harl griy micaceous quartzite It coutinues but a short 
distance though one or two more can be seen rising stiU higher toward the southwest, 
about the same distance from the line ot limestone cliftd The line ol limestone 
clilTs that marks the termiuatiun ot that formation runs northeast and south- 
west (nearlv north and south) through htrt Towaid the west and north they 
are visible along our march for fi\e and a half miles about a mile away bat 
not to the east At six miles fiom cimp the mow of these hills is also cnt oft" 
on the near by the intervention of a high conical hill ot the kind of rock last 
noted, wbioh has much the outward appearance of dark trap rock, bat within is 
gray, with blackish glittering specks resembling mica, and consists, apparently, almost 
entirely of quartz— a micaceous, fine-grained quartzite, gray, hard, and homogeneouB. 
From this point to the night's camp the general characters of the country remained 
much the same, though it becomes more completely wooded and more mountainous, 
rendering it almost impassable for our train. The valleys between the hills are fre- 
quently free from trees, beautifully grassed, and often ornamented with a great variety 
of flowers in bloom. In these valleys are frequent springs of cool, pure water, and 
small streams. Throughout the most of the da^'s march tbe mica-schist has shown a 
constant and high dip to the east. The rocks of the Lower Silurian are unconforma- 
ble on this schist. When they last appeared they 'A'ere nearly horizontal, but the 
mica-schist has everywhere had a marked dip, varying from 20° to perpendicularity. 
In some places tbe mica predominates over tbe quartz, and then the surface is mnch 
smoother, tbe rock being greatly weathered down. The country then has the appear- 
ance aud character of an undulating, treeless prairie, the soil of which glitters in the 
-sun with particles of mica. In other places tbe quartz largely predominates, when the 
country becomes very rough and the rock constantly exposed. In the former case, the 
schist is fleKible and specalar. In the latterit is hatttly a schist, having more the nature 
of aquartzite. In both cases it is homogeneous. There is, however, a third aspect which 
it has, and one which is probably the most common— that of an ordinary, rather fine 
mica-schist, with beds aud nodules of milky quartz. This qnartz oertainly occurs in 
irregular bunches, aud iu nodular layers, following the direction of the bedding or 
lamination of the schist itself, though it is of course of chemical and concretionary 
origin, not sedimentary. 

Camp, July S9. — Camp was chosen about ten miles from last night's camp, on a little 
ravine running eaet. We are surrounded by high mica-sebist hills, and tbe little 
stream passes into a narrow oaQoa iu this rock, about half a mile below our camp. 
The train does not reach the place selected till day-light next morning. 

Julg 30. — Leaving camp at 7 a. m, we travel southeast, and eoou strike a smooth 
vaUey running in the same direction. On the left of out march, after goiog about four 
miles, we have a rough and precipitous range of hills, one or two outliers of which 
(Cockscomb Peak) are on our right. The lower exposures of these hills, and also those 
on the right, are all of mica-schist, dipping, however, to the southwest, and finally to the 
south. Inclosed iu lumpy masses, in a manner similar to the inclosed masses of milky 
quartz mentioned yesterday, in this mica-schist, are large pieces, and almost coutinu- 
ous layers of coarse granite, tbe feldspar of which is white, the quartz glassy, and 
mica coarse and flexible. In these large fallen pieces of granite are black crystals of 
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what appears like tuurmaliae. Tliej' are prismatic and pjramidat iu foriu, some au 
Incli or two iu diameter, and six inclieB long ; others not more tlian an incli in length, 
and one-eighth inch in diameter at the larger ead. They all seem to mn to points. 
Fa9Bing on ahont three miles farther, and a tittle to the east, we come in fall view of a 
range of granite hills ranniug nearly north and aonth. This range of hilta presents 
more ruggedneas and hare rook than anything we have before seen. Approaching the 
foot of those hills I pass over one or two low parallel granite ridges that seem to lie in 
the mioa-achist, and are now thrust 10 or 20 feet above it hy reason of its being more 
easily and deeply eroded by snrface and atmospheric agencies. They have a dip 
toward the west, with abrupt sides toward the east. The mica-schist becomes more 
and more granitic by interstratification, yet tbe schist itself maintains it« distinct 
charaoterB, and prevails up to the very base of the granite, and even appears, in thin 
contorted laminae, in the gi'anite itself. This granite ia a wikite feldspathic granite, 
and not red, as Dr. Hayden describea that he saw iu the Black Hills, and all its ingre- 
dients are ooaraely crystalline. 

Camp, July 30. — We traveled ten miles, nearly soutLeaat from our last camp, and are 
in a wide, grassed valley, through which runs a stream. This valley here a ubseqnently 
leceives the name of Cnater Park. The gold-seekers who accompany the expedition 
report the finding of gold in the gravel and aaud along this valley. 

Oamp, Julif 31. — Caster Park. The expedition delays here a day or two to allow the 
animals to recuperate, and to afford time for reconnaissances into the hills in different 
directions, and to the Cheyenne Valley, south and east. 

Camp, Jagast 1. — We are four or five miles abont east of onr last night's camp. We 
had yesterday a long and tiresome trip to Barney's Peak, of which 1 ma<le brief notea 
on the spot. We reached camp so late as twenty minutes before one o'clock this morn- 
ing. The reconnoitering patty consisted of Geaetal Cast«r, Colonel Ludlow, General 
Forsyth, Profeaaor DoutSdson, and myself. Colonel Ludlow's assistant, Mr. Wood, also 
accompanied the party, who were escorted by a company of horse under Lieutenant 
liarnnm. The party shaped its movemeuta according to the desire of Colonel Ludlow 
for topographical purposes. We aet out north, and passed to thesootheaat of the peaks 
which were mentioned the day before in coming into Cuater Park. We traveled about 
two miles in that direction, among bald kuoba of granite and achist, with some grassy 
valleys between, when we turue<l more eastward and aacended a ridge of granite hills, 
passing it at a low point, which by aneroid was 903 feet above our camp. On ascend- 
ing this ridge a most maguiQcent prospect burst suddenly upon ns, which cansed iis 
each, oa reaching the summit, to nttor an esolamation of surprise and wonder. An 
expanse of from sis to fifteen miles stretched out before us toward the east, south, and 
northeast, filled npwith just such objects, in just such positions and proportions, as go 
to make up an artist's ideal mountain landscape. This expanse consisted in the main 
of a valley, winding through the timber of which, toward the south, could be seen a 
beautiful meadow, througii which ran a stream of water half concealed by the tall 
grass. In the east we could limit the view only by timbered hilla of granite, the bare 
rock of which stood out in isolated peaks and buttreases. A grassed valley, but nar- 
rower, also ran off in that direction, fingering out among the monntains from which it 
gathered its many tributaries. To tbo northeast, however, was the grandest sight I 
ever beheld. This was a truly Alpine view. Here was Pelion on Ossa. This was 
toward Harney's Peak, only the top of which, as we supposed, conid be seen from our 
position. Very near us, and cutting off our view north, was a series of spindled peaks 
which, though massive aud imposing, proved to be mere pigmies to the giants of the 
same shape and character that rose in the diatance. Theae latter hid Harney from our 
view, though we mistook another peak, very similar, about two miles to the southeast, 
for Harney, and made forit ou descending. In the valley before us stood up scattered, 
conical, granitic " sugar-loaves," iu the background of which, rising nearly as high as 
old Harney himself, waa a perfect nest of organ-pipe peaks, whose sharp apiodling 
tops immediately auggested the name Organ Peaks, which name they retain. There 
are two such uesta, and they were both in view, separated not more than three-quar- 
ters of a mile. Theae bare rocks, presenting in the morning sun a Light surface, as 
they rose above the almost universal pinea, afforded a most striking contrast with the 
dark-green foliage of the forest, and very appropriately received their name. 

Ou descending from this divide, where we had made an involuntary halt, we com- 
menced a winding course toward the peak which we took for Harney's. Its crest pre- 
sented a sharp ridge, with perpendicular sides, rnnning about north and south, having 
nearly a fiat top, and had been seenby Colonel Ludlow and myself from a limestone bluff 
in Castle Valley a few days before, and so identified as Harney's. We found it very diffi- 
onlt making oar way toward this peak, as the country was very rough ; the valleys, 
instead of Ming broad and grassed, were narrow and rocky. In them, sometimes, the 
trees had been thrown down by fi.re or tempest, often half consumed and left charred, 
and a thousand shrnbs and small aspens, that almost everywhere in the Northwest fol- 
low spontaneously a downthrow of the evergreen forest, had made a perfect netted 
mesh, through which no horse conld pass. Avoiding these, and the places that pre- 
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sented nothing bat bald rock Kurfaces, we had still a winding, iaconstaat, intervening 
belt of varjiug widtU on whicU grew the principal and largest trees. Tbis was on the 
lower flanka of the hills, where there was Buffioient soil to afford strong n>otiug for 
trees, and not enough water to make it soft — for in many of the valleys there are very 
deceptive, and often grassy, treacberoas bogs, that caaaed several horses, to mice— so 
that we finally found onrselves, about noon, at the foot of the peak at which we aimed. 
Here ran a beautiful stream toward the east, though it was perfectly invisible tiill we 
were on its vorj brink, so dense were the bnahes and brush through which we filed our 
way. At this x>oint I read the barometer, which stood 34.35. Ahead of us could be 
seen an irregularly ascending, half-timbered ridgo, rising toward the summit of the 
hill at which we aimed. We were traveling toward the northeast, and at first took 
tho Bouthwestem slope of this ridge, but afterward passed over its crest to the oppo- 
site side, where we picked our way slowly alone, leading out horses among fallen trees, 
blackened togs, and sliding masses of rock, till we finally reached a point where our 
horses conld be led no longer. By this time the advance had dwindled to three per- 
sons. Generals Custer, Forsyth, and the writer, the topographers having delayed for 
taking sights to prominent points, and the escort being more slow in getting up. Here 
we abandoned onr horses, nnhitobed, as we knew they were too weary to go far, and 
the orderlies were not far behind, and began a scramble for the top, which Jay at least 
asO feet above us. At first we mounted with g eat agility an easy slope, where large, 
loose masses formed a rough tains, and rose to the summit of a sboiildor. Here we met 
a perpendicular wall that forma the btade-like portion at the very top. After breath- 
ing a few minutes, General Cust«rand I began an examination of this wall. It stretched 
to the northwest about 60 rods, and afforded not a single break or niche that could be 
naed as a support in any attempt to scale it. At length, but before the arrival of any 
othera of the party, we discovered a plafie that presented a posaible ascent. This blade- 
like ridge, which has not more than an average width of 35 feet, haa, on its aouthera 
or southeaatem end, a number of eroded channels, giving it a fluted surface. These 
gullies, if continued farther, would constitute the vaeaucles that exist between the 
Organ Peaks, and wouLl convert the whole ridge into another magnificent set of organ- 
pipes. They are simply weathered-ont jointing-planes, and if crossed at a proper angle 
by another system, would prodaee, under the inflnence of atmospheric agencies, a co- 
lumnar esterior that would give the peak the aspect of the centra], conical mass seen in 
Heeng-ya Ka-ga. We chose what appeared to be the moat practicable of these eroded 
channels, and he with his rifle, and 1 with hammer and barometer, by literally crawling 
closely to the rock, bracing ourselves across from side to side and seizing every avait 
able knob of projecting feldspar, reached almost simultaneously, by dilierent rontes, 
the top, or what appeared from below to be the top. This, however, was some distance 
still farther, though not much higher. Descending a short notch, where we separated 
again for a second scramble, I found a narrow vafiey, (in which grew a very fane and 
tempting array of red raspberries, liubas airigosaa.) leading, by a steady ascent, ont to- 
the very summit of the peak. Passing up tbia, inclosed by perpendicular walls on both 
sides, I emerged npon the top, and sat down, or dropped down, to rest, almost exhausted. 
The rest of the scaling-party soon came up. General Custer fired asalute of three shots 
from his rifie, we drank from our canteens to General Harney, and, after a Innoh, decided 
to visit another peak lying toward tho northwest, which rises aome feet higher than 
that we had ascended. From the poiut at which we stood, 1,013 feet above the creek 
flowing along the base of tbis mountain, we commaudeil the moat extensive field of 
Tision that we had yet beheld in the Black Hills. We seemed to be in the center of the 
most rugged and forbidding tract of the Black Hills. On nearly all aidca, bare rock 
and sharp peaks rose aniong the pines that partially enlireocd the scene. Toward the 
oaat and south we could see beyond and over the intervening bills, and discerned the 
plaiue, and distingaished some of their main features. The location of the outcropping 
edge of the Red Beds was evident by the redness along a belt of country near the hilla. 
Tow»nl tbe north, (7° east of north, true meridian,) Bear Batte rose high enough to- 
show itssummit and allow its identification by ita regolarly-ronnded and massive form. 
The Organ Peaks are the moat attractive object toward the west. They lay west 15° 
north, by compass,* and about a mile distant. Beyond them a distant range of mouut- 
aiua was dimly visible, but toward the north and northwest the view was cat off' by the 
hillH themselves. Although tbis is the granitic nucleus of the Black Hills, the region 
of the sedimentary rock, particularly of the great limestone formation farther north, is 
without doubt the highest above the ocean. The valley in which our camp is can be- 
seen, especiallr some of its easterly ramifications, from this peak. Indeed, the vien' 
toward the south, embracing a tract of open, grassy valley, with considerable pine, and 
much smoother than in tbe opposite direction, aflbrds a remarkable contrast with the 
wild TUggedness of the view toward the north. 

The scsllng-party having decided to visit the second peak, whose ascent appeared 
practicable for horses, General Forsyth .ind tho writer descended as we came up, fop 
' Ibe variation of tlie compass here yiut 1S° east. 
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the purpose of taking out liorses, while the reat advance northwest toward that peak 
and flud a place of descent toward the north. Partly riding and partly leading, we 
passed slon^ the mesteru side of the blade-like ciest some bandTeds of feet below it, 
then doirn into a steep and deep ravine, and ascended the other side. This ravine we 
passed as neat its head as possible, and left on our left aolusterof small granitic peaka 
that stand in (his valley, cut hy jointing-planes and weathered down to pyramidal 
forms by the operations of uatare. Besides the perpendicular jointing-planes, these 
little peaks disclose some that are nearly horizontal, so that they are near their topa 
di^ointed or out off, the separated join^ appearing displaced and ready to totter off. 
In that way how many joints above them may have fallen down since their first ex- 
posure, reducing them U> their present dimensions, the ages of geology will never re- 
veal. They probably onee stood as high as the Organ peaks stand now, or as high aa 
those peaks ever stood. They are now six or eight nuudred feet lower. Up the south- 
eastern side of Harney No. 2 1 with difficulty led my horse, and took him over the 
very sammlt iustas the foot-party were startiug on the descent again, led by General 
Caster ; for they had uo sooner reached this summit than they beheld what conld not 
be seen from the first peak we ascended, owing to the intervention of this, a third peak 
in direct range northwest, rising, very evidently, several hundred feet higher. Plung- 
ing into a labyrinth of ravines, ridges, trees, bushes, and rocks, they were very soon 
out of sight. Here I found uyself, with my horse, ou the summit of amoantaln alone, 
with uo certainty of beinif a;b]e to follow the foot-party, for General Forsyth had been 
delayed by taking charge of the escort. Nevertheless, my horse and I got down, and 
on the opposite side, for this peak was very mnch smoother than the first one we 
climbed, the rook having cmmbled so that in many places the surface was covered 
with rusted crystals of Kldspar. The foot-party, by a detour to the loft, round a lower 
intervening hill, reached the foot of the difficulties of the real Harney's Peak some 
time lat«r than I wttb my horse, by plunging into a ravine toward the right that was 
wooded with small pines, bnt ufforaod good footing for my horse. Dismounting to fire 
at a doe that was st*rtled by my approach, and following it up nnsuccMsfuUy, General 
Cnster enconntored wy horse and rode up to the same place. The ascent of this peak 
was very similar to that of the first. We made it together, the rest of the party being 
delayed for similar reasons as before. We Ibund here a long, narrow .ridge of bare 
rock, along which we passed, occasionally coming to broken-down spots that had to be 
crossed by letting each other down jwid helping each other np. Finally, a massive 
wall, the very end of a higher ridge, confronted us, barring our furtuer progress. 
Turning to the right and descending. General Custer found a practicable ascent to the 
top of tuis seeond ridge, while I managed as before, and scaled a perpendicnlar ascent 
in a weathered-out angle between jointing-planes, rising thus about 50 feet. This, 
however, was not the summit of tlie peak itself. We found it impracticable to further 
attempt its ascent. Another perpendicular wall confronted ns, rising about 45 feet. 
TLe stiu had already set, a long return-march was before us through a very rough and 
unknown region, and we made but a short stay. We saw from this peak very nearly 
the same view in all directions us already described from the first peak asaended, 
tJiough it rises 623 feet highei' than that, bemg 1,635 feet above the creek where my 
barometer was noted, near the base of the first peak. The outline of the summit of 
Harney's Peak, which we found inaccesrible on the southeast, is shown in profile by 
the adjoined sketch. This profile runs northwest and southeast. The summit ridge 
itself is from 25 to 50 feet in thickness, and esteuds by estimate abont an eighth of a 
mOe, though there are other ridges toward the northwest, half a mile further, that 
greatly resemble this, and rise nearly as liiKh. They are separated by deep ravines 
and notches, which were, doubtless, at first filled up with the same kind of rook. 

Taking samples of the rock, and driving an emptied copper cartridge-case into a 
oleft in the granite, we left therein our names and the day of the month, and began 
what proved to be a long and tiresome night-march back to camp. 

The rock which makes np these peaks is a gray or white feldspathio granite, the 
separate crystalline ingredients of which are coarse, and contain crystals of black tour- 
maline. It is not intersected with dikes nor with quartz-veius. It is simply a mas- 
sive granite, vrith a tendency to a eolumnor fracture near the mouutaiu-peaks. Tkere 
seems to have been an important system of joints running uorthwest and southeast, 
and a much less conspicuous one crossing it about at right-angles, for the mountain- 
peaks have the form of thin crests with nearly fi^t tops, running uorthwest and south- 
east, and only partially broken down by cross-openings from northeast to southwest. 
This granite, massive and uustratified as it is, still is joined to the overlying schists 
by a numl)er of interatratifioations of schist and granite, a fact that was noticed at two 
or three favorable points. It is not meant here to say that the granite was derived 
from a conformable underlying sedimentary rock, for there was not sufficient oppor- 
tunity to gather data ou that point, but there is certainly some reason for supposing 
that to have been the case.* 

•Hy a STBtem of triangulation by Mr. Wood, Harney'a Poak is fonnd to be 4,300 feet above one camp, 
■wbiiih.byunitinBmj'baromotricBlobBervationBwithit, makes the montli of FreiiehCraek, -which was 
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RECONNAISSANCE T 

□ whioU n 

a collection of niammaliau foasiLs from the Tertiary. Tlils partly is alao a^Gompauied 
by topographical obseFvera, aoA by Mr. G. B. Griuaell, of YaJe College, and his assist- 
ant, Mr. North. Our escort is two compauiee of horse, under Colonel Hart. 

About a mile aud a half from camp we paas a reddisli qnartzite, that reminds me at 
once of the quartzite lying below the Saint Croix sandstone of Minnesota and Wiscon- 
sin. Its gedogical positiou is also vury nearly the same aa that. Between this point 
and our starting-place we passed over a country occupied by the usual varieties of 
micaceous schists and slates. 'High, sharp hills are formed by this schist, usually, 
sparsely timbered. The same is true of this qnartzite. Besides mica-schist, there is 
seen near here a dark, apparently hornblendio, rock, appeariug in exterior characters 
like trap, rising in sharp liills, from which fall down angular blocks. This I have seen 
in several places, and Aote again about three miles ftom camp. This is possibly erupt- 
ive. Near are sometimes very coarsely oryBtalline Ki'^nitic knobs, that appear to 
have been caused by, or to have accompanied, suoh disturbance. They slope away 
froni the black bornbleDdic hills, and die out in the plain or valley on tbe further side. 
In these isolated grauiCic masses are some of the largest tourmaliue crystals yet seen. 
They here reached 5 to S inches in diameter, and present the same internal characters 
as in the smaller crystals. They are embedded with white feldsj>ar crystals in the 
granite. At eight miles from camp we come again upon the red or reddish-gray 
qnartzite, having passed a short interval of schist and granite. 

About a mile farther the valley becomes aarrowerj and wooded with (Sine. Along 
tills valley generally is good pine, some of the trees being 3 feet in diameter, but rather 
short, rarely sufficient for more than one log. Smaller trees are sometimes higher, 
and will make two or three logs, though that length is very rare. They are all apt to 
be knotty, with dry branches toi some distance below the spreading top. 

At about eleven miles from camp we pass near a quartzite hill, with schist outcrop- 
ping ill nearly vertical beds on its slope. This quarlzite here is gray, bat where 
weathered becomes red or flesh-colored. This hill rises about 200 feet On the oppo- 
site side of the cceek another similar bill rises 500 or 600 feet. Indeed, as we ^ass on 
we find ourselves in the midst of quartzite bills rising from 100 to 600 feet, their sides 
being olten too steep for ascent. Among these the creek takes a very tortuoas course, 
the rock often shutting us off from ita right or left bank. Pines cover the whole. The 
estei'ior aspect of this quartaite is generally very rough aud angnlar, large blocks 
being occasioned by jointing-planes that Intersect it. The declivities on which it 
occurs are so steep that many pieces have fallen into the valleys. I have not been able 
to make oat any dip, nor even any bedding. I simply see large pieces of this quartzite 
aud also large, bare, smooth areas lying on these hills, if not conforming in contour 
■with theoriginid form of the upheavaIotth6schiat,at least giving contour to the hills 
at present. It is certainly a metamorphosed sandstone, and seems never to have been 
covered by any later formation. 

In camp, Aagasl 2. — We have had a bard day. We became entrapped in the caCou 
through which the creek runs, and had to retrace our steps a number of times, climb- 
ing bills where onr horses could hardly go. My horse actnally did overbalance back- 
ward, and plonged headlong down the hill over a man, who was only saved by a log 
that was above him. The man was somewhat hurt, but the horse was not. 

The character of the valley changes most remarkably before getting out of the gran- 
ite. It becomes a narrow gorge or ciuion, the bottom of which is iiom 500 to 800 feet 
below the tops of the inclosing hills. At first only occasional hiUs of that height shut 
us off, rising perpendicular, aud by crossing to the other side we often could find a 
passage without ascending the bluffs ; but finally, as they became more numerous, 
they formed a continuous wall, with perpendicular rock on both sides, rising several 
hnndi'cd feet above the creek. The perpendicular portion of these walls was generally 
near the top, comprising 50 or 100 feet, the creek-bed and a narrow talus on either side 
being completely filled with iramensu bowlders and &Uen masses, through which the 
creek rolled and plunged, often entirely invisible by reason of sinking below the vis- 
ible surface and running among the interstices below. Over these bowlders we found 
it difBcolt to pass and impossible to conduct a horse. We seemed to have reached the 
small end of a funnel-like valley, through which we could not take our horses, so we 
had to retreat to some place where we could ascend the bluffs. Having found such a 
place, by returning about two miles, here we formed camp in the valley. The aggra- 
vation of this defeat is not diminished bythefaet that we had seen the prairie beyond 
from sonio of the hill-tops, and the stratified cooks were visible on the tops of the 
canon- walls in nearly horizontal beds when we returned. 
August 3.— Leaving camp at 7 a. m., we ascend the bluffs 
1 have noticed ever since the day o: 
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pink or fleah-eolor appearing in tbe felAspac oryetala in the eranite. This has appa- 
rentln increased in distinctness and deptll gradualli/, till here the feldspar is " red," aa 
Dr. nayden styles it. The granite is also more ernmblwd, the general surface being 
often covered with a gravel made up of small pieces of quartz and feldspar, among 
which the Norway pine seems to tlonriHh, 

GetHng on tbe bluffs we see the open prairie immediately before us. We slept within 
three-quarters of a mile of open, smooth traveling last night. Just before leaving the 
heavily-wooded granitic hills tbe canon of the creek makes a right angle, turning to 
the east. 

Immediately after gettjog ont of tbe wooded portion of the bills, which here very 
nearly coincides with the line of commencement of the Silurian rocks, I descend a 
little ravine running east, tributary to the creek, and make the following observations 
on the horizon of the Lower Silurian : 

I see no schist, but immediaf«ly on the granite seems to lie a reddish or gray compact 
qnartzite that is probably the same as that seen yesterday, forming the capping to a 
number of bills. It shows here perhaps 30 feet, and passes upwarf into a conglom- 
erate, though the features hers of this conglomerate are less distinct, aJid it is iiiach 
finer Chan tbe coarse conglomerate seen in Castle Valley. 

StctioH OH FrtHcli Creek, agceiiding. 

Feel. 

No. 1. Gray or reddish quartait* , 30 

No. 2. Somewhat conglomeritic qnartzite ,. 1 

No. 3. Argillaceons sandstone, somewhat sbaly ; red ; in heavy beds and in thin ; 
also in small, lenticular masses or inconstant beds tiat crumble out and make 
the face of the wall appear massive 35 

No. 4. Light red, nodnlar, and laminated argillaceons sandstone, variegated with 
liglitspotSjSsifbnrned and partly fused and then hardened 5 

No. 5. Red, arenaceous limestone, holding cyathophylloids and fucoid marks ; also 

crinold stems; shows slickensides 30 

[Note. — The last is also somewhat conglomeritic. It holds occasional qnartz 

pebbles three-quarters of an inch in diameter.] 

No. 6. The last passes into lighter-colored conformable beds of heavy, arenaceous 
magnesian limestone, showing the same fossils, and perhaps also brachiopods, 
and black markings that mayhegraptoHtea 4 

No. 7. Softer, sometimes carious, light-colored, magnesian limestone; bedding 
heavy, or massive and crumbling. Contains imprints of a brnchiopod resem- 
bling Spirifera. This stone is vesicular, and seems to hold the fragments of 

many small fossils 6 

[NtiTB. — The last runs below a talus, and the section cannot b« continued 
consecutively at this place. A rounded hill, that is probably made up of 
the beds seen to come above the foregoing in other portions of the Black Hills, 
rises just lo tbeeast of this exposure to the height of more than 100 fiMt higher. 
It is probably mainly composra of limestone, and its sur&ce is overstrewn with 
fragments of a light sandstone or qnartzite, referable to the light sandstone 
seen jnst above the (lower portion of the) Carboniferous limcstooe, after enter- 
ing tbe Minna-Lnsa Valley, July 34.] 

Add for this limestone 100 

Total exposure 311 



These beds all dip at a high ajigle to the southeast. Tbe hills die ont very suddenly 
toward the sonth, the whole oouutry becoming prairie-like, with grassed undulations, 
caused only by the rocky substructure. There is also a slight drift scattered over the 
surface for a short distance from the hills. 

Following this ravine to its union with the creek, I £nd it passes into a deep caiion, 
where the inclosing rock is a brecciated limestone. This limestone presents mnch the 
appearance of the brecciated limestone of Macliinao Island, at the bead of Lake Huron. 

The Red Beds appear within a mile. At tbe place where I observe them there is an 
immense thickness of iMnglomerate and breccia, made up of rml sandstone fragments 
and pieces of the Carbonilerous limestone, with some shale. This, I think, covers the 
bnrizons of the sandstone and limestone seen in the northern part of the hills, July 
24 ; the latter being the first under the Bed Beds. 

Tl^e Bed Beds are not so mnch disturbed, beingsimplytilt^id. To have produced this 
breccia, there must have been a graudfracturingandgrindingof the strata, with move- 
ments np and down. The red color of the fragments of sandstone involved in this 
breccia must be attributed to the downward infiltration of coloring-matter from the 
Red Beds abore. The part here observed was probably overlain by some of the shore- 
deposits ( f the Red Beds, the lapse of time having driven farther and farther back the 
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outoroppinjj edges of all the formatioDB, bo as to render the effect of sucli infiltration 
Yisible at tlia surface. The Red Beds here coosist almost entirely of sandstone, with a 
hed at the bottom of white saadstoue. Thas, m descending order : 

Section in the Bed Beds on French Creel;. 

Red sandstone; seen about - 50 feet. 

White sandstone ..- - 10 feet. 

Red sandstone 35 feet. 

White sandstone 1 foot. 

Total seen 96 feet. 

Tbe R«<i B«(ls die ont. by two or thren alternations with white sandstone, introducing 
the Dakota group of the Crptace«ne. This sandstone, near the bottom, is white here, 
bnt above it is darker. It has a thickness of abont 195 feet, judged only by passing 
along. The Fort Benton clays are very cbarooteristionllyeiipoBed, being dark purple, 
and have a thickuesa of about 75 feet. Over these appears the Niobrara, which, at the 
base, isJimestooein thin beds, very much like thesamealongtbeBigSions River, above 
SionsCity, in Iowa,and8how as there I«oceraMBSiJr»i6Jema(ietta,Scb]otheira,&e. Above 
it becomes softer and marly, weathering yellowish. Tbe thickness of this member it is 
dithcult to estimate with reliability, beoanse the slopes it forms are turfed, so as to 
include, either above or below, some of the other members. Judging from a terrace, 
■- er, that is made by it, I place its thickness at 1-50 feet. Above this ci 



close the valley. This is probably the Fort Pierre gronp, and has a thickness of at 
least 350 fi^t. Colonel Hart finding it impracticable to proceed farther, we relac- 
tantly abaudon the idea of seeing the Bad-Lands on the other side of the Cheyenne, 



ind make a camp. 

Camp, August 3. — Within sii miles of the month of " Plenty-Spring Creek," accord- 
ing to Louis Agard, onr gnide. He says the names of French and Spring Creeks, as 
represented on the map of Captain Raynolds and Lieutenant Maynadier, 1859-'60, are 
interchanged. 

August 4.— Return march. In passing back up the valley, I observe that between 
the Fort Benton clays and the Niobrara is a coarse, pebbly sandstone, 15 feet. This 
seems here to be in different beds and local, one bed being 30 feet or more below the 

We follow the valley of the creek to the hills, and then turn off to the right, pass- 
ing to tbe north, more directly toward camp, and camp early on a stream that has 
very little cnttent, thickly beset with beaver-dams. 

Daring the day I have not been able to make any valuable observations. I have 
seen no gypsum in the Red Beds on this sideof the Black Hills. 

I cannot resist the conviction that the largest portion of the upheaval of the Black 
Hills took place after the deposit of the Carboniferoufi limestone, else there wonld be 
isolated areas of the Red Beds at higher levels, aud they would show everywhere 
more disturbance. They seem only to occupy a rejtuiar belt, surrounding the hills on 
all sides, never rising so as to be seen within the bills. I have no donbt but the hills 
have been elevated farther subsequent to the Red Beds, but the shattered condition of 
the Carboniferous limestone and the underlying sandstone (July S4) is so complete, 
that it shows plainly that the Red Beds, if overlytDg, could not have escaped a similar 
breaking up. I have seen the former made up of limestone and sandstone in angular 
pieces of all sizes to 6 feet, thoroughly mixed, the whole stained red, overlain by the 
Red Beds, undisturbed beyond a gentle dip. AU the other formations— those of the 
Cretaceous — are in this respect like the Red Beds. There must also have been a still 
earlier npheaval, throwing out the Devonian, unless that be represented in the great 
limestone formation. 

I have said the granite shows apparently an increasing redness toward the south. 
That is so ; bnt I do not feel sure that it is not entirely due to weathering and iron- 
stains. To-day I have seen large white crystals of feldspar in the rock, the siime as at 
points farther north, and, at the same time, near by, tbe gronnd appeared red from 
red feldspar-gravel from the disintegration of tbe rook. 

Camp, JiigiiflM.— We are about six miles from the general camp, in the midst of large 
pines, on a small creek, which is shut iu by high hills of schist. 

August 5.— Reached camp after traveling about two hours, at 9.30 a. ni. 

The reconnaissance toward the south, accompanied by Colonel Ludlow, took one 
day less time, and arrived back to-day about two hours later than we. 
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again plainly exhibited about fifteen miles north of onr last camp. The change Is 
iroro northwest or west to east or aoutheast. When we reach si^ht affain of the 
Lower Silurian, which is about twenty-five miles north of onr Btarting-nlaoe of this 
morning, I see the beds nearly horiaontal, bat the schist is highly inclined t« the east, 
tbongh these two observations are here two or three miles apart. Tbe limestone cap- 
ping the high hills to the northwest is nol snISoiently tilted to have been, thrown np 
when the schist was. The line of strike of this line of limestone bluffs is north, 25° 
or W east, by compass. 

During this day'siJiaroh we get from the tops of some of the hills most magnificent 
yiews of the mountains in our rear ; the rnggeilnesB of the peaks, and the sba<liug of 
hlne from mountains at different distances, uniting to make a picture that, for boldness 
and variety, is seldom equaled. 

Camp, August 6. — We have returned nearly on our trail, passing two of onr camping- 
places, but made a detour to the west by which we found a better roa^l and made the 
distance somewhat shorter. . Our present camp is about four miles southeast of that of 
July 28. 

August 7. — In passing again over Elk-Horn Park, we travel about a mile east of the 
interrupted line of limestone bln&, and I observe everywhere the schist dips east at 
a high angle, such that the limestone, which is nearly horizontal, could never have 
been conformable with it, and as I have seen no unoonforinability between that lime- 
stone and the Lower Silurian, I cannot but think also that the Lower Silurian never 
lay conformably on the schist ; and hence that the age of the upheaval ('f tlie Black 
Hills has been mistaken by Dr. Haydon, who, I believe, says they must have been 
thrown np since the Cretaceous. 

After traveling about eight miles to-day, the schist becomes ironv, and, although I 
have seen no iron com|iarable to the specular hematite of the Lake Superior region at 
Negannee, yet the slatiness of the rook, and its specular cleavage, remind me of it. 

A few miles farther northeaat, after passing the first notioeable iron iu this schist, I 
see a breccia, or brecciated conglomerate, made up of pieces of slaty schist, quartz 
pebbles, and argillite, the first named greatly predominating. The whole is charged 
with an iron cement. This occurs within a mile or two of the line of limestone hills. 
The country is mnch less mountainous iu the belt of the schists and slates, as we 
approach the limestone region, than in that of the granite, and much smoother than 
in the areft of the limestone. The most disturbed region is in the neighborhood of 
HiMngy's Peak, and, so far as I have seen yet, it may be regarded as the granitic center 
of the Black Hills. The eruptive fijrce, whenever it occurred, was most powerfully 
exerted there, dying out much more gradually toward the north than toward the south. 
Camp, Avgaat 7.— We are on a fine creek, running south and joining one from the 
northwest. Just as ite reached this camping-place, before the arriv^ of the train, 
General Custer and Colonel Ludlow killed a large cinnamou-calured bear, and soon 
after the Indians killed another. 

August 8. — In leaving camp we climb with the train the hills on the ea.st of the creek, 
and find an open, undulating country stretching off northeast, and travel in that 
direotion. The rock is not often exposed here, though sufBciently to exhibit plainly 
the geological structure. Fires have destroyed the trees, so that almost everywhere 
there is a growth of small aspens, witb a few other shrubs. There are also a great 
many small pines and aspens, 10 to 20 feet long, lying dead on the gronnd, prosti-atcd 
by wind from the northwest ; some are half butued, but the most of them appear to 
have been dead when they fell. Similar low hills run along the west and northwest 
side of the creek we just left. They have no rock in outcrop and no live tiuvber. 

Passing along northeasterly about six miles, the Hue of limestone bluffs is plainly 
■visible about five miles away toward the west, hut northwest there is a single bluff or 
peak, capped with limestone, not more than four miles away. 

On these barren knobs is a good deal of 'ron-ore, in loose small pieces. It is strati- 
fied in the rock with qnart^, and as yet does not appear to amount to much, tbongh I 
have seen a gradually-increasing irony composition in the rock for a day or two. Tliis 
iron pertains to the quartzite that has been mentioned as forming the tops of low hills 
in the sontheastern portion of the Hills, (August 3.) The strata of this (juartzite here 
have a strong dip to the east and south, but I am unable to determine its thickness. 
I see about 10 feet. 

Passing on a little further, I see beds of strongly ferruginous quartz in the schist 
over which we are traveling. The schist here, stands nearly vertical or dips to the 

Again, a short distance further, I encounter large pieces of a conglomerate, and 
then come upon a red sandstone, lying in large blocks on the surface. This is coarse. 
This and the conglomerate seem to be nearly horizontal.' 

After passing a smooth divide, we begin a descent toward the east. Before us lies 
alinosta treeless, level tract, distant three or four miles, bonnded beyond, east, by a 

'At lliis poiDt we had a view of a very nnall area on tlie pUio9. 
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range of low, wooded hills. Tbis treeless area is nnderlaia by a. talcose slate, nod the 
vertical beils rise sometimes above the surface in sharp and angular ridges. 

In the distance before ua, but on tbis side of the open ground, can be seen a ridge of 
white rock, rising some distance above the general surfiice and crowning an elevation 
of aVioiit 100 feet. This ridge seems to run north and south. Oa visiting it, I had an im- 
mense quartz " vein " that runs north 50" west by compass. It rises about 15 feet above 
tbe tains, and for that distance consists of bare quartz roek. The sloping talus on each 
side rises 100 feet or wore, and fragments from tbe quartz are strewn over the snrfaee 
toward the west a<j far as to tbe creelc, about one-half mile. This white, opaqne, quarts- 
deposit is from 15 to 20 feet wide, and is split by jointing into cuboidal masses that lie 
in place on each other. Although it may be called white, it is somewhat blotched with 
tints of rose and red, and in tlie jointing-planes there is a persistent scale of iron-rust 
after tbe parts separate. This cuntiuues as a prominent qnartz ridge only abont 
three-qnarters of a mile. It cannot properly be styled a vein, as it coincides with the 
bedding of the schist, and has the same nature a-t others seen in the sonthern part of 
the iliUs, where they also dip with the bedding of the schist. Very industrious " pros- 
pecting" is carried on in the neighborhood of these "veins "by gold-seekers, who 
accompany the expedition. 

The open country mentioned is rolling, and has formerly been covered with pines, as 
shown by an occasional dead trunk. Its basis is talcose slate, with occasional patches 
of dislodged conglomerate. Jnst before entering this open tract, we encounter a little 
creek and follow it toward the east, hut not far, before striking more to the north, 
where, after crossing two others, we earap on the third. During the rest of the day, 
after leaving the first creek we crossed, we traveled through the same sort of country, 
tlie slaty beds standing npriglit, and so wasted away that the inclnded quartz-beds 
stand above the ground for several feet. We passed one very prominent ridge, appar- 
ently formed thus by protruding quartz, standing erect, similar to that already 
described, but black on the exterior and not so long. It was a very striking object, the 
jointing-planes having caused the dislodgraeot of some of the separated blocks, giving 
the crest a serrated edge. Another is about a mile lielow our camp, in the valley of tbe 

Camp, August 8. — The road during [he day has been verj rough, some of the creek- 
crossings having delayed the train so that it does not arrive in camp till abnot 10.30 
p. m. We are in a beaotifully-grassed valley, through which runs a creek. The edges 
of the valley are clothed with good Norway pine, but tbe bills about are generally very 
barren and desolate. Indeed, we have passed through to-day the poorest and most 
repulsive part of the Black Hills we have yet seen. 

Aagmt 9.— We leave the creek and go more to the north, through the same sort of 
country. About three miles from camp, we ascend a grassy knoli, from which can be 
seen ahead, a mile distant, a few hills capped with stratified limestone. This is toward 
the nortlieast. Toward the north no limestone is visible ; but to the west the line of 
limestone lilafis can be seen about fifteen miles away. 

We are very near the edge of the belt of schist and slate, some of the ferruginous sand- 
stone of the Lower Silurian appearing on the tops of the little knolls. These knidls 
are at first weathered down smooth and turfed over, but the sandstone can still be 
detected by the occnrrenoe of small fragments among the grass. Further still toward 
the east the tops of the little knolls begin to have bare, stony spots, and the sandstone, 
in nearly horizontal strata, appears further and further down their slnpM. 

Camp, August 9.— We turned south again and camped early, in a wide, grassy valley 
in the midst of tbe Fotsdant sandstone, about six miles from our last night's camp. 
This is owing to the impracticability of the country east and northeast for a train. 
On the knolls on both sides of our camp are numerous fragments of rusty sandstone. 
Just below our camp about a mile is an outcrop of what appears like a fine-grained 
granite, somewhat schistose. 

August 10. — Leaving oamp we turn south and come within a mile upon hills and 
ridges that are capped with limestone. Tboy show a dip to tbe south. There is a line 
of red sandstone in outcrop along the slopes of these bluffs, breaking the talus, which 
is otherwise turfed or wooded with small or dead trees. Hence I can get at first a view 
only of the limestone on the top and of tbis sandstone. The limestone shows the 
same lithologica] characters as described where it was first met, in the upper portion 
of Floral Valley, being a firm, heavy-bedded, light-colored limestone, that is rarely 
vesicular or fossiliferous. The sandstone is red and in heavy layers, and shows no 
fossils. There are two intervals that cannot be well made out here. One is jnst 
below the limestone that caps the hills, and the other below the top of the red sand- 
stone. About 20 feet of the sandstone can here be seen. From tlie bottom of the 
valley in which we travel to the top of theJted sandstone shoulder, by aneroid, is 170 
feet, and thence to tiie top of the limestone ridge is 245 feet. The blufts here ate in 
the form of north ajid south ridges, formed by the outcropping edges of the focmations. 
We follow down one of the grassed valleys, with the high limestone ridge on our left, 
and the low sandstone hills on tbe right. Sometimes the limestone constitutes two 
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parallel ridgea, that to the right, or toward the west, risiug Boraewhat hiRlier ttan th 
other, owing to a aoutheasterly dip, but generally the topography here is very simple' 
and regularly governed by the BaocesBive geological formations. Fignre 7 la a profile 
acroaa the valfey down which we pass, intendoiTto show the relative positions of the 
outcropping belts nnd the uanal form of the ridge of limestone on oar left, at the 
point near where we first entered the valley. 

After passing down this valley toward the sonth abont two milea, another shoulder 
slowly rises, dimly outlined along the base of the bluff on our left, the upper shoulder 
rising accordingly above the level of the creek and crowding closer to the limestone, 
so as to leave a narrow, unexposed talus. Thus the wall of rock becomes more pte- 
oipitouB. This second shoulder at first seems to consist of a light, hedded sandstone, 
and reaohes a thickness of about 25 feet. At a point a little below its first outcrop, 
and on the opposite ( west) side of the valley, I meet with a more niaasive and con- 
BpiououB exposure of the contents of this lower shoulder. Here it is conglomeritic, 
with pebbles 1, S, and 3 inches in diameter ; but the most of the whole, even here, is 
a light-colored sandstone. 

Abont three miles faither down a black or purplish -black siliceous iron-ore occurs, 
in short conical hills, rising from the immediate valley. This lies below the couglom- 
eiate. It is banded and in beds that dip, like the schist, at a high angle to the east, 
litis iron does not pertain to the sandstone, that lies in horizontal beds, but to a lower 
siliceous rock, which I am disposed to regard stratigraphically the same as the red 
qnartaite seen in the sontheautern portion of the Hills. There seems to be an abun- 
dance of this iron-ore along this valley. Whether it extends any distance toward the 
west I have no opportunity to ascertain, but probably it continues as far as the forma- 
tion of which it seems to be a metamorphic condition. About a mile farther I ascend 
the bluff on tbeeast, andtakeaneroid-measurenientsof the ascent. The formations here 
seen are the same as mentioned this moruing on entering this valley, but the wall of 
the bluff is much more precipitous and affords a more coustaut~e3:posure of the beds. 
No. 1. From the botlom of the valley to the top of the conglomerate 

shoulder 140 feet, 

[NoTB.~The greater jiart of this height is taken up with the siliceous iron, 
the conglomerate not being more than 35 feet.] 

No. 3. Talna, to sandstone beds 185 feet. 

No. 3. Perpendicular ascent of hard, massive, brick-red sandstone, with 

bands of obliqne bedding 45 feet 

No. 4. Talna. of red eai'th and limestone fragments, about half tbe distance 
belonging to each. This extends to the loot of the perpendicular lime- 

. stoue diff 115 feet. 

No, 5. Limestone, perpendicular ascent. This limestone is hard, gray, crys- 
talline, niagnesian, with generally a close texture, and some foaaila, with no 
apparent re.aaon for separating it io to different parts or members 130 feet. 

Total height 615 feet 

The above limestone ia very ranch one thing from top to bottom, but in some places 
vesionlar. The few foasils obtained came froui near the top of thia bluff, and consist 
entirelj of brachiopods. No corals were seen, though my examination waa very hasty 
and incomplete. This limestone plays a very important part in the topography of the 
Black Hills, especially in a belt surrounding the schistose and slaty metamorphics. In 
tbe north it also forms a very large area of hills and narrow valleys, stretching from 
north to south abont thirty railea. I see nothing bere of that limestone and sandstone 
noted iu Mionelusa Valley as overlying this. They have probably been denuded, and 
occur in outcrop farther east, as the beds here dip abont 30° f^om the horizon iu that 
direction. A breccia seen Angnst 4 in the aoutheasteru portion of the Hills represents 
both of these members, and it is reasonable to expect the same horizon to be repre- 
sented by some rock in this portion. Off to the west from tbis blulf are rounded hills 
of iron-ore. This ore, being at so great a distance from other ore-beds, and in the 
midst of a timbered region, will at some day be very valuable, thongh it does not seem 
very pure, especially the surface- fragments. Half a mile farther down, this ore isend- 
detily replaced by talcose-slate, and on this the conglomerate lies unconforraably. This 
slate is strangely variable to a granular schist of a slightly greenish color, and to a 
greenish quartzite. The beds below tbe conglomerate are in each case nearly vertical. 
What 1 here call conglomerate is white sandstone, with scattered pebbles of quart»ite, 
quartz, slate, and granite. It ia 30 or 40 feet thick. 1 cannot observe any uuconform- 
ability between it and the overlying red sandstone. The exposed surfaces, especially 
the upper layers of the latter, are hard, dark-red or purplish, compact and metamor- 
phic. 

Camp, Attguit 10,— We are camped about a mile and a half below the bluff aboVe 
measured. We find difficulty in getting out directly with a train, and General Custer 
will take to-morrow to prepare a road. The iron-ore mns out suddenly near our camp, 
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and is rtiplaceii by a talcoae slate, whicli va- 
ries to a gveenisli qnartzite, and to a gran- 
itoid ruck that it is diffioalt to characterize 
or name rhe main fealnres of the valley 
^e are de'«>eiiding remain tbe aame ; on the 
rtglit the metamorphicB, and ou the left a 
high blafl of tilted eedimentaiy rocka. 

Augvgt 11 — ReniaiDed in oamp preparing 
sLins 

August 19 — Make a detout to the Boath- 
west over a rolling wooded district about sis 
miles from camp, wbile the train movcB on 
down the valley. In company with Colonel 
Ludlnw and half a dozen Sautee Bcouta, " Jo 
Lawreace," one of the Santees, leailsthe way 
to three dead male elk (Ceruiw canadensis) 
that he bad the fortane to kilt when bant- 
ing yesterday. Thej were permitted by Gen- 
eral Custer to bunt, on conditioD that if they 
killed elk they would come to camp and in- 
form as before gkinuing tbeu, with the prom- 
ise of a good reward for the uumutilatedhido 
and skull. It is ivith the greatest diffionlty 
that the Indians can be got to skin a mam- 
mal except as they have been used to do from 
ohildbood ; and as they are tbe best hunters, 
the collector for scientific purposes generally 
laments the loss to him of many valaable 
specimens. We found three fiae specimens, 
two of which, iu spite of injunotioas to the 
contrary.tbeyhad beheaded, and all of which 
had beeil visited and gnawed by wolves dur- 
ing the night. The only entire skin was se- 
eui'ed for mounting, and will be placed in tbe 
museom of the University of Miunesota, To 
reach this place, we passed over a succession 
of low metamorphic knolls and ridgesolothed 
with very good pine. Where weskin the elks 
the rock is a very fine-graiaed, greenish chlo- 
rite-alate. In returning to camp we follow 
down the valley of a creek toward the east, 
and reach— 

Camp, A>igu8tl2. — In the midst of low lime- 
stone bills and ridges, abouteight miles from 
thecamplefttbismoruiug, the sandstone and 
all lower having passed to the west of the 
line of march. 

August 13.— We pass more easterly out of 
the valley in which we camped, and find, af- 
ter ascending a difficult ravine, in which 
some of the wagons capsized, a umre open, 
level country, clothed only with scattered 
smallpinesandturfed with goodgrass. There 
is still one large ridge between us and the 
plains. Of the latter the train-men now get 
thefirst view since entering the Hills, though 
many of the troopsand citizens, not confined 
to the line of march, have seen the plains 
from various parts of tbe Hills since we first 
entered them, some having been down ou to 
them. We have now passed the ridge cansed 
by the Low Silurian, and that caused by the 
great limestone formation of the Hills. Those 
remaining emhrao© the npper limestone and 
the Minne-lusa sandstone, as seen the first 
day after entering the Floral Valley, and the 
Lower Cretaceous. 

Camp, AngiDllZ. — Abouttwomiles from our 
last camp, in a bend in Box Elder Creek, that 
being the name of the creek we have followed 
for a day or two,determined by parties sent to 
ascertain its course after leaving the Hills. 
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AiigHst 14. — Breaking camp before Bvinrise, we descend an easy slope toward the east, 
formed by the dip of the rock, when we come, within thcee-fonrths of a mile, facing 
upon a uortb and eouth ridg« forined by the Minne-liisii sandstone, capped with a few 
feet of Che Carboniferons limestone. Here we tara south to pass it. I make this sand- 
stone to be about 75 feet. There is here, also, a thioknessof about 20 feet of limestone 
overlying. The latter gives form and sharpness to the brow of the ridce. The dip in 
this. part of the hills is much greater than in the north, and resembles that along 
French Creek. We do not go iar sonth, but turn to the north and uortheuaC, climljing 
at last over this ridge. We then strike the valley of the Red Be<la and follow it north 
aljout sis miles, where we' cross Elk Craek and pass to the oast of the ridse formed by 
the Dakota sandstone, reaching soon another known iis the Bear Creek. Here we paas 
still farther east and enter on tlie Fort Beutou, and immediately encounter another 
creek that comes from the uortbwest, mainly on the Fort Benton. This creek has a 
wide valley which really runs north and soath, or very nearly in that direction, exca- 
vated in the Fort Benton. The upper part of this valley comes from the northwest 
and heads in the Hills, but we ooatinueon the Fort Benton to oamp. 

Camp, Avjjvst 14. — We are about six miles sonth of Bear Butte, which is plainly 
visible and has been for ten or twelve miles. About three miles before reaching camp 
we struck the black or purplish-black slate that we had at our first crossing of the 
Belle Foiirclie, (July lef) I am satisfied it is a metamorphio condition of the Fort Ben- 
ton, though it seems very mucli thicker than the Fort Benton where I have seen it 
nndistnrbod. On this slate, which is ont by snrface-drainage into bare knolls, are a 
few burr-oaks, though they are larger and more frequent in the valleys. 

,In the lied Beds I noticed the white gypsum to-day, that abounds in the same beds 
in the northern part of the Hills, and which was also seen by Colooel Ludlow in the 
southern part. Thus it appears the gypsiferona character of these beds is nearly con- 
stant iutne region of the Hills. The only place they have been encountered without 
exbibiting abundance of gypsum was at the point of where French Creek intersects 
them in the sontbeastern portion. Its not having been seen there is, however, only 
negative evidence. It may still exist. 

Auguit 15. — I find in the Fort Benton, near our oamp, a couple of thin layers of a 
more calcareous composition and a. lighter color. They are separated by an interval of 
about 10 feet. These layers part in the weather, like marly shale, into angular, con- 
chotdal, smaU pieces. In these layers are tisb-remaius, spines and cycloid scales. In 
a similar bed, but thicker, was found yesterday, by one of the men, a coiled cephalopod, 
about four inches in diameter, that I took for Ammonites yeitiarinafiM, H. and M. Thia 
identification was not absolute, anil I have no means to verify it. 

Aaguti 15 — ViMt to Bear Butte. — With Colonel Ludlow aud an escort, we go about 
five miles north to this celebrated butte, though I believe it lias only been reported on 
by Dr. Hayden and the commander of the expedition with which he traveled. It is a 
singular conical mass, rising above the level of the plains I,SOO feet, with that abrupt- 
ness that makes it very dimoult to climb, and such regularity of slope on all sides 
that from almost all direotions it has, from a distance, nearly the same sugar-loaf-like 
outline. It stands in the midst of the Fort Benton slate, and has an elongation north- 
west and southeast. In ascending, Professor Donaldson and myself pass round to the 
northwest side, where we have the advantage uf both shade and a strong northwest 
wind. After leaving the Fort Benton slate, we enter upon the underlying sandstone, 
belonging to the Dakota group. This is tilted up somewhat, but far less than the 
general inclination of the side of the butte. We then enter on the Red Beds, the dip 
of which it is difScult to ascertain, owing to their being weathered and covered with 
fallen pieces from above. Some of the larger of these pieces are so deeply impacted iu 
these beds as to have a deceitful appearance of being in place. I see no gypsum. The 
Eed Beds outcrop above a kind of terrace round the base of the bntte. We come next 
upon the rook of which the hill itself is made, or on the shingle fh>m it. It is the 
same as the rock that forms Heeng-ya Ka-ga, or at least the same as the lower outer 
ridge, that forms there a kind of encircling horseshoe. We pass through a gap on the 
west side, a short distance above the beginning of the shingle, formed by a quartzite 
spur, that rises perpendicnlar and stands out ftom the base of the butte. This may 
lie from the Minne-lnsa sandstone that underlies the Carboniferous limestone, or at 
least that portion of it which has already been mentioned as just below the Red Beds. 
On all sides the slopes are almost covered with shiuitle from the I'ock that forms the 
butte. Nothing lower can be seen than the spur of sandstone just above which we 
pass. Tb'e'shingle lies in sliding uncertainty on slopes as nearly vertical as it will lie, 
but it is crossed by ascending zig-zag paths, that form all angles on the side of the 
biitte, made by goats or other aniroafe in climbing it. The little valleys or ravines 
that ascend convergently toward tbe summit of the butte contain the most of this 
loose shingle, the interveuiug ridges often being almost destitute of it. Following 
these paths mostly, we reach the top of the shingle, after a climb of about half an hour, 
when we find ourselves at the northwestern extreiuiiy of a ridge. Walking along thia 
ridge, we reach in a few minutes the summit ,of the butte, the ridge contmning some 
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dietaoco to the aoatheast from tlio suinuiit. Indeed, the rema 1 f tb caling- 
partj, having ascended from the Boutheast, approach the sun m t f m th t d rection 
along the same ridge. The liutte is about six miles from the f f h Bla k HillB, 
between the two beiug a small alkaline lake. It is thinly s tt d ab Tit half 

way down, with small Norways. A few trailing oeiiara are 1 oe tl slopes. 

Cactus, of the usual kiud seen ou tbe plains in Dakota, grow q to th top ; also 
sage-brash. About tbesnnmit of the.biitte there is also alow brnsb, that bears small 
red berries with etony pife. This rook, I believe. Dr. Hnyden calls trap ; but it he is 
right, it is diflferent from any trap I ever saw. It is gray, and weathers white, falling 
to pieces in thin slabs, that, being broken, make a talna of innumerable fragments, 
reminding one of a slat.T shale, though this is much harder and toogher. These pieces 
Be all about, from i inoh to 3 inches in tbickuess, and generally less than 10 inches 
across. It is very uniform in oil its ontwanl characters. It looks like a dirty chalk, 
somewhat porous, or like brown mortar set, without distinct grains of sand, sprinkled 
with minut* scales of mica. It is hard, tough, and sonorous. In some oases it is very 
compact. It seems to be an igneous rock, resemblins phonolite. It was probably 
thrust up after the deposition of the Carboniferous limestone, though I have been 
unable to detect an^ limestone abont its flanks, and is older than the age of the Bed 
Beds. As to the origin of this rock, it is undoubtedly eruptive. It appears to be such 
as would have resulted from a fusion, or semi-fusion, of the older rocks. .It is made up 
of a considerable per eeut. of the alkaline earths, in various oheniioal combinations, 
but with very little resnlting evident crystallization. It is not entirely amorphous, 
since there are scattered glittering surfaces, resulting from the cleavage of crystal- 
lization. It appears as if the constituents had not opportunity to seek their affinities, 
and that, hardeDing in that incomplete stage, the rock presents, oonseciuently^ a con- 
fused external character ^"l "^h-imi^ifcl <^jkinnnait.i<LYt T\,a aii^mmt n-F l.mo tnA 

ing the outburst. The silica that is in oomiKisition with these bases"must liaveci._. 
from the quartzites and sandstones below, or from the schists of the metamorphio 
rocks. The intermixing of some portion of the lower granitic rocks, even, with the 
fused mass, at the point of upheaval, or to greater depths, is not at all prohibited by 
the color or composition of the rook of this butte. If this hypothesis of the local 
origination of the rook of this butte be tenable, the limestones that have been men- 
tioned as constituting a ^reat portion of the sedimentary rocks of the Hills, must bavo 
furnished a great proportion ot the material. 

Camp, Aaguat 15. — In the same place as August 14. 

UKTURN MARCH— FROM BBiK BUTTl! TO FORT ABRAHAM LINCOLN. 

Aagust 16. — In jiasaiug Bear Butte this morning, I see there is a low rim or ridge 
around the east side, having a more rugged exterior than the bntte itself, comparable 
in sbape to the horseshoe rim that incloses Heeng-ya Ka-ga. It is bardly preceptible 
on the west side, but a low ridge of tilted sandstone, dipping south, runs from the 
butte to the Hills. Thus Bear Butte compares again with Heeng-ya Ka-ga. Oa the 
side toward the Hills, in each case, the encircling ridge is low or wanting. Eversioce 
we left the Hills there baa been a noticable drift deposit, so that the rock is mncb less 
frequently seen. It continnes to Bear Bntte, and also to the Belle Fourcbe. Where 
we cross the Belle Foarche it is muoh larger than at the place of our other crossing, 
and baa a strong current. Its water is muddy, and like the Little Missouri. Cotton- 
woods grow along the bottoms, with bos elder. 

Camp, Auguit 16. — On a little creek in the plains directly north of Bear Butte. 
Thronghont the whole of the day's march there has been a light drift, some of which 
appears to be foreign, bnt far the larger part originated in tiia; hence I have not been 
able to determine the changes in the rock. Terraces and benches that are plainly 
due to the Cretaceous, as in Minnesota, cross the face of the country. These are turfed 
* " .... . times, and specially in the 

3 Cheyenne, but have not 
before recorded. Such appearances are universal on the plains, and make the topog- 
raphy that diversifies them. Along some of the valleys such terraces are very plainly 
marked for miles. This observation has an important iHiaring on the question of the 
esistance and nature of a distinctly terrace epoch in the Post-Tertiary. 

August 17. — Soon after leaving camp this morning we came on a change in the geol- 
ogy. The drift becomes light or wanting, and finally disappears altogether, leaving 
occasional pieces of the siliceous llinestone that was seen on the plains in coming out 
from Fort Abraham Lincoln (July H) scattered over the almost graasless snrfaeo. We 
are on a bedded clay or shale, that has all the characters of that at Castle Butte. (July 
14.) It has ai'gillo-calcareons concretions, that become rustv in the weather, and also part 
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iDRroh out near the camp of Jul; 16. Tliey here contain an rHoceramus and a Scaphiki, 
This clay apreadB out hero over an iinmeuae tract of eonntry, and mnat have a great 
thickness. It seems lo form a aterile eaW, that produces only Hcattered weeds, and 
gives out dense oiouds of dust as the train paasea along. The surface is Dndulatiug, 
and has been since we left the Hills. Id this claj are crystals of gypsiira and layers of 
heavy spar. 

Slave Butte stands on this shale ot beddwl clay, which also constitues its lower half 
Thu rest of this bntto is sandstone and arena«eona n acl the same as n Short F ne 
Hills, iu horizontal layers. Thronghout this tract of country thu rooLs are hor zontil 
and, from apperaaTioea, this condition prevails and cout n es nlerruptedly to the 
Short-Fine Hills. We are here on the same plain and on the <iame format oq that for 
nishes similar concretions (July IS) a few miles farther west d ir nj, oqv out vard 
march. 

On our left, and running almost to Slave Butte, is i 
some of the gaps in which we pass. Those low hills a 
down sandstone that caps Slave Butte. 

Slim Bntte, as identified by Colonel Ludlow, sooma rather t bo a r Ig f lly ten 
uiiles long, rnnning north and south. 

Gamp, August 17. — On this plain of clay and cactus. 

August 18. — There are two series of ridges known as Short-Pine Bottes. They run 
north and south. They are geologically the same, but the west ridge is the higher, 
owing to an easterly dip in the rook. Prospect Valley runs between them. The eastern 
ridge consists, at its southern extremity, of a massive, friable sand, of dark-gray or 
blaish color, looking at the distance of a few rods like a blue clay. This occui)ie8 the 
bottom and supports the soil of Prospect Valley. Above this comes a series of aanda 
Mid atenaceone marls, aa already noted in the western ridge on the outward march, 
tbongh this series is less evident as we pass along to-day in the eastern ridge. Below 
this sand is the clay of the Bad-Lands, at the northwest extremity of the western ridge, 
July 16, an notea. 

Corny, August 18. — In Prospect Valley, about five milea north of our old camp in this 
valley. 

Camp, August 19. — March north and then east, and camp on the north Fork of Grand 
Eiver, passing some " bad-lands" aud eoteniig upon a region of bluffs capped with a 
mstj sandstone, distance thirty-five and a half milna. I have lost, to-day, the line of 
connection or superposition of the main geological features. We go too fast for any- 
thing reliable iu my line of investigation ; indeed have always done so, except at great 
extra labor. 

Many fragments of the same siliceous limestone that were seen in comlug out have 
been seen on the surface in to-day's march. They were also seen the day before. 
About three miles ont from camp this morning, lignite was seen in the bluffs along our 
march. 

August 20.— March northwest throufih a more or less drift-covered country, with tre- 
qnent siliceous limestone fragments, as already mentioned, the grass having been con- 
sumed by prairie tires, and after thirty miles' travel we camp on the Little Missouri, 
the blnfb along which are made np as below, in descending order : 

No. 1. Sandstone, massive, no turf, about 25 feet. 

No. 2. Clay, with lignite and globular masses of laminated sandstane.. 100 or 200 feet. 
Making a kind of bad-lands like that at Castle Bntte, the horizon of which, I think, 
is identical with this. There is here a slight dip to the east. No fossils seen. 

-August 21.— Remain most of the day in camp,_preparing skins and repacking tor long 
marches, and quiok departure from Lincoln on reaching there. 

Aagusi 32. — Breaking camp at the nsnal hour (about 4 a. m.) and passing ont of the 
Little Missouri Valley by the same road aa that by which we entered, Tve turn mora 
east and come on to a region thickly strewn with targe masses of siliceous limestone, 
or slightly calcareona qnartzite, the same as those alreadj[ frequently; mentioned. They 
always Ii« on the surface, and I am at a loss to account for their being here. They are 
itossiliferons with wood. I have never yet seen a piece of this kind of silioified wood 
in si(i(. I'hey seeni always to lie on the surface, aud I think it may be they are closely 
associated in origin with this siliceous limestone. Here the pieces of the latter almost 
cover the ground. There are no other bowlders. I can see nothing but these pieces 
that would indicate a foreign drift. They have about the same color as the nuisses of 
silicified wood that are frennently seen on the western plains. 

After traveling about eight miles from camp we come to a creek. Before reaching 
this creek the toning down of the hills into low knolls, and the prairie-like aspect of 
the face of the eonntry, coincide with the observation on the dip of the rock at tho 
Little Missouri, and both bring in a loosely cemented sandstone, sometimes massive or 
obliquely bedded. At this creek is a very fine bed of lignite, espoaed 6 feet. Tbb 
lower limit cannot be seen. It is abruptly terminated upward by the above aandatone, 
which, iu a fresh break in the bank of the creek, rises perpend iculai'ly about 30 feet 
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above tbe ligoite. This jb the first ravine witb water that we have seen since leaving 
camp this momiog, and this seems to have a drainage eastwardly. I have seen lignite 
in ontorop two or three times to-day before reaching this place, in weathered slopes, 
bnt it waa in tbe clay below. 

The rest of this day's march wan throogh a fine region of nndulating plains, strewn 
with bnifalo bones, running nortb, distant from the Little Missouri eight or ten miles, 
with a line of red hills on the eaat, about three miles away. 

Camp, August 2J. — Wo are on the very edj^e of a district of bad-lands, which stretch 
off toward the north and northwest. The Little Missouri has here tiiraoi! east, and is 
distant from onr camp about two miles toward the north. To the north is an unbrokea 
view of had-lands looking over the river valley, while toward the south the landscape 
liresents a beautiful undnlating prwrie, though now blackened by prairie-fires. 

Camp, August 3:!.— Marched east, over much the same kind of country as yesterday, 
about eiii;hteen miles, and camped tn the Bad-Landa, in a fine grassy plain of small 
estent, throngh which flows a oreok. About five miles before camping here we struck 
an old trail, said to have been made by a return party of General Stanley last year. 

August 'ii. — Leave camp in the dusk of the morning and travel east, passing through 
a district of bad-lands, and following still tbe old toail. Although J call these bad- 
lands, (for so they are generally known among the men who have before crossed here,) 
they are not so had as I had been led to expect from descriptions that 1 have read. 
There is no great difficulty in passing through them with a train. There are a great 
many bare c^ay and sand buttes, and deep perpendicular ealions, cut by streams in 
rainy seasons ; hut there are also a great many level and grassy, sometimes beautiful 
valleys, with occusionally a few trees and shrubs. With some care a good road can be 
selected by following those low and more level tracts. There is but little water in 
here, tbe most that we have found being dne to recent rains. The tops of a great many 
of tbebnttes are red, and often they are overstrewn with what appears like volcanic 
scoria. This, I am satisfied, arises from the burning of tile lignite, which occurs in 
nearly all these lands, there being one large bed of it, and sometimes two distinct beds 
in the same slope. The lignite is ignited by fires that sometimes prevail over the 
plains, set by Indians ; and when fanned by the strong winds that sweep aeross tbem, 
produces a very intense heat, fusing the over and nn<fer lying beds, and mising their 
materials in a confused slag, which, although generally of a reddish color, is some- 
times of various colors. The clay maJces a very hard, vitreous or pottery-like slag 
that is sometimes gi'een or browu. Iron stains the whole with some shade of red. 
There are no fossils in these bad-lauds. Besides myself, Mr. G. B. Grinnel, and Mr. 
North, his assistant, have given as much time to search for fossils as the rate of our 
progress will permit. We have not sncceeded in finding any fossils that indicate the 
age of these beds. In that respect they are very strikingly different from the beds of 
the White River Tertiary, a feet which suggests their differing from those beds in 
guological age. Judging by topographic^ and lithological indications, they are 
formed by the same strata that constitute Castle Butte (July 14) and tbe arid plains 
that we traveled over for Bomedistance eastof it. The clay at the base of the Short- 
Pine Hills, mating bad-lands.on tlie west of Prospect Vallej, is also, on the same evi- 
dence, of the same, or nearly tbe same, age. There is an immense clayey formation 
that extends toward tbe south, and toward the southwest, producing, in the vicinity 
of drain age.conrses, a series of bad-lands, that probably causes this region of bad- 
lands. If this parallel izati on be correct, the fossiliferous concretions taken from the 
clay shale August 17, which contained an evident laoeeramas, make this clay Creta- 
ceous. This, however, will make the whole region between here and the BoUe 
Fourche, mapped as Tertiary by Dr. Hayden, also Cretaceous, bringing about a con- 
siderable reduction in the supposed TerHaty area. In short, the evidence seems to me 
to point to the Fort Benton, of the Lower Cretaceous. 

During tbe march of the 22d of August, and also the asd, there were evidences of a 
light foreign drift. They were very alight at first, and became more evident at the 
close of the march of the SSd ; but they die ont on entering the bad-lands, (see under 
August 12.) A march of four or five miles takes ns out of the bad-lands. Thence to 
camp we travel over a desolat-ed, burnt plain eastward, to a small creek, making 
twenty-five and a balf miles altogether. 

^iijusi 25.— After marching about eight miles over a burnt plain, with a few small 
grassed patches, protected from the fire by ravines on nearly all sides, we reach a butte, 
wliich, at a distance, iippears like sandstone, but, on a nearer approach, I see it is but 
partly composed of sandstone. South of this butte, but near it, is a larger exposure 
of the same beds, the exposed edges facing north and east, with a dip southeast of 4° 
or 5°, One butte is isolated and rises about 75 feet. The layers here exposed are as 
follows, in descending order. 
No. 1. Clay, calcareous and concretionary, the round concretions from which 

lie on the top in great numbers and roll down the sides, about 15 feet. 

[Note. — This forms tne crown of a cap, the rim being formed by the next.l 
Ho. 2. Bedded, marly clay, persistent and projecting 15 feet. 
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Ko. 3. Marly sand, with pebbloa 8 feet. 

[NOTK.— This paeaeB into tie nest.] 
No. 4. Massive aand, wjtli oblique beddiug containing water-worn pebbles as 

large aa walnuts, oongloni critic and incoherent 25 feet. 

No. 5. Fine bedded clay ,., .• , 6 feet. 

No. 6. Carbonaceous clay and lignite... 6 feet. 

No. 7. Fine bedded clay; seen ^ 2 feet. 

Total esposed 77 feet. 

In this series of beds I see no foaails, but the whole reminds me of the Niobrara. 

Traveling on about sis miles farther, I find ejtposnres of a saudstone. In low knolls, 
or rather on them, are round or oblong concretionary pieces, some of wbjob hold siliciGed 
wood. 'This wood, however, is much less compact, and has a different color from that 
seen commonly ou the surface. . I do not think the well-known silioified wood which 
occurs in vitrified ilragnients in the drift and on the surface of the plains is derivable 
from this sandstone.. 

Camp, August 25. — We are on a creek, and in its hank is a liguite bed. The section 
downward is as foUows: 

No. 1. Sandstone- 10 feet. 

No. 3. Carbonnoeons olay and liguite... 5 feet- 
No. 3. Arenaceous clay - 5 feet. 

Passing into — 
No. 4. Massive sand; seen 20 feet. 

Total , dOfoet. 

August 2fi. — On the march eastward we oroea the Heart River in abont fifteen miles, 
the oonntry beinR an undulating prairie, burnt over. The baiiks of the Heart River 
are in sandstone in part at least, and terraced. After crossing the Heart we travel east- 
ward to a weathered bntte, where we find ({ood oak wood and beautiful springs ot 
water. Near hero were seen elk when we came to camp. The bntte, which is properly 
styled Spring Bntte, ia abont a mile east of our place of camping. Off to the north is 
a wide, rongh valley lying below us, which is, I think, wrought iu the sandstone seen 
at Heart Eiver crossing, Spring Butte being iu a clay overlying. This judgment ia 
based on appearancea ffom our camp, thel'e being no opportunity to carefully esamine 
either the valley or the bntte. 

Camp, A«gtiit 96, — We have traveled to-day thirty-two and one-half miles, the 
weather being hot and the grass consumed by late fires. 

August 27. — Travel in a dense fog till about noon, which then clears up. We make 

Camp, Aagagl 27, at a beautiful spring, remaikably copious, that issues from the base 
of & low hilL This LUl is one of a series that inclose a wide, shallow valley, and are 
capped with sandstone. Here we have very fine grazing, this valley having eaoaped 
the late burning. Our distance to-day has beeu seventeen miles over a burnt plain. 

A'agvM 28. — This saudstone I see dips east, and on the march we pass a number of 
olay buttes, likewise generally capped with a little saudstone, which seems to be rather 
a course of concretionary nodules. Their composition is that of common sandstone. 
In these buttes is a bed of Carbonaceous clay, near the base. 

Gamp, Avguet S8. — On a creek with a plenty of good grass and wood. The outer 
banks of this creek are uiade up of red, linmt chips and slag for about 15 feet, prob- 
ably from abed of burnt lignite overlying, and of horizontally-bedded clays, the lowest 
aeen part of which for abont 10 feetia Carbonaceona. About midway in these outer 
bluffs is an int«rrupted bed of liguite that is diHereut from any I have seen. It seems 
to be calcareous and bituminous, and weathers white, parting into thin sbingle that 
shows impressions of twigs and roots and long, slender st«ms of marine leaves. Silioi- 
fied wood also weathers oat in small pieces from the same layer. 

In regard to the drift, I thiuk that the conglomerate I saw a few days ago, (August 
25.) may have furnished all the pebbles of a foreign nature that I have seen on the 
surface and regarded aa evidences of drift. (See under August 24.) It was, however, 
during to-day's march, abont midway, that I saw unmistakable foreign drift. It con- 
sisted of bowlders of granite aud metamorphic rock, distributed over the surface and 
especially on the little knolls mingled sliU with the almost universal fragments of 
what I have styled siliceous limestone. These fragments and bowlders gradually be- 
came more abundant as we came into camp. Iu the valley, though, none are seen, as 
they are covered by alluvium. In these pieces of silicilied rock I saw, a few days ago, 
nearthe Little Missouri Valley, impressions and also pieces of wood. There were in the 
midst of a great many large pieces of silicified limest-oueagood many pieces of silicifled 
wood. There were also, in the former, cavities from which very evidently the latter 
had become loosened ou weathering, and aome pieces of the wood wei'e not yet entirely 
freed from the rock. This shows uie intimate connection between these two singular 
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1 objects tbat the traveler sees on these plains, the same aa is shown by 
their ver3' similar composition and exterDal charaoteia. 

Camp, Atuiaet 29. — On the Sweetbrier, a tributary of the Heart River. The country 
has been drift-covered dnriug the day's march. 

Aagaet 'SO. — Leave camp at the usnal hour, and after OToasing the Heart agniu at 
about twelve ujilea from Port Abraham Lincoln, where the expedition halts to rest and 
Iniicb, we march into Fort Abraham Lincoln about 44^ p, m. 

RESUMi: OF GEOLOGICAL RESULTS. 

Introductory to this resume may be quoted the following ftom Dr. F. V. Hayden, 
Fourth Aunnw Report of Progress of the Geological and Geographical Survey ,of the 
Territories, 1870, p. 98 : " The Black Hills of DSsota will form one of the moat inter- 
esting Btndies ou this continent. There ie ao much regularity in the upheaval that all 
obscurity is removed, and all the formations known iu the Weat are revealed in zones 
or belts around the grauitic nucleus iu their fullest development. A careful, detailed 
topogrSphical and geological survey of this range would be a most valuable contribu- 
tion to science. Iu all the western country 1 have never seen the Cretaceous, Jurassic, 
Triassie, or Red Beds, the Carlwniferoua and FotBdam rocka, so well exposed for study 
as around the Black Hills." 

The geological results of the late expedition by General Q. A. Custer to the BIa«k 
Hilla ofOakota are much less than they would have beeu bad it l>e«n possible to allow 
more time for examination. In a military expedition, or one luaiul; military, the ac- 
compauying geologist can only be industrious in gathering facts, as they occnr during 
the d^lh niarch Hie opportunity for comparing liis observations with the geology m 
a 1 elt ol c nntry adjoining on either hand or for folluwi i^ up a train of investigations 
t aolve problems tbat ariae tiO his luind from what he sees is ^ery meager Still, 
■when the geological obser^ itnnsniade durin„ the past season are compared with facts 
that have been similarly gathered b^ Dr t V Ha\den and by otiiera they throw 
ad btionalbght on the ohiracter of that jortion ot Dakota and aerve aalaraathey 
_i to estabbah the tiue geological age ot some ot the rocka about which there lias 
beei considerable nucertiinty and some diecassion 



ThL iUina il u(, ur I i ot travel aftorded but \erv ranagor f isil lemiins bat 
th se that wert tound m lit-ati. the continuation of the Cretiteo i^ fro u the Mis 
B uri Ri^er at Fort A Liucolu to the foot-hills of the Black Hilla Indeed the 
topo5,raphi of the uiuiiti\ and the lithological character of the sucoessne mem 
beiH of the Cretaceous as passed over indicate this fact without any appeal to 
the foasil contents ol the rocks This wiis leihaps a little more eiident on the 
return than on the outward march About the bases ot the Black Hills and 
esiecially near Bear Butte the liLht-colored saiilstones of the Dakota group of the 
Cr ticeoua are unmistakable Oiorlvinf, these sandstones is a bluish or grayish 
bedded cla\ which near the hills becomes ■* purpli-sh slate This clay stietches 
over a wide valley, mnning mainly north and south from the Little Miaaoiiri B ver, 
to and beyond the Belle Fourcbe, forming, along the east side of the Little Miasouri, 
a series of Bad Lands. TIlis is a desolate, alkaline plain, aud in it stand Slave Butte, 
Deer's Ears Buttes, Owl Butte, and Short-Fine Hills. The formations, even as far 
removed from the asis of upheaval as the Little Missouri, show a slight dip to the 
eastward, for, although the general slope is to the east, the observer, in traveling east, 
finds himself rising in the rocks to higher and higher geological horizons. The first 
indications of an approaching chauge in the geology of this alkaline plain, formed by 
the Fort Bentou (Java, conaist of occasional buttes and broken-down ridges that have 
withstood the attacks of time, rising to the height of several hundred feet above the 
general level, facing' to the westward, and capped with more enduring rook. This 
enduring niembi^r consists of arenaceous marls, and marls that pass into an atenaceons 
limestone, and give form and existence to the Short-Pine Hills and the other rldgee 
anil buttes tbat bound this plain on the east. These ridges and buttes tinally become 
so frecjuent and persistent as to connect in one, and the face of the country is thus 
raised to the top of that geological horizon, though still intersected by east and west 
drainage-courses. This horizon of marly rock is nelieved to embrace the Niobrara of 
the Cretaceous. Between this line and that of the Fox Hills croup, which outcrops 
along the tops of the blnflis at Fort A. Lincoln, lies the belt of the Fort Pierre. This, 
also, forms a series of wanhed buttes and light-colored blufls, and is overlain by a 
sandstone which forms the surface of the country to the Missouri River, or at least 
exists in the tops of the hills aud buttes. If an accurate map of the areas of these 
formations were to be constructed, it would show a great many winding tortuosities in 
the outlines of the various rocks. The valleys, even iu thp Fox Hills area, are in the 
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Fort Pierre, and within tlie Niobrara beit the Fort Benton makes very frequent and 
very great intrusione. 

The same order of snecesaion for the various membera of the Cretaeeons was observed 
in a reconnaissance from tlie Black Hills toward the Cheyenne, toward the southeast. 
The fossils that indicate the Cretaceons age of this alkaline plain formed b^ the Fort 
Bcntou, alluded to, and of the Bad- Lands alone the east side of the Little Missouri, are 
as follows, ideutifted by Mr. G. B. Grinnell, of New Haven, Coun. By reference to the 
accompanying geological map of the localities, as described in the foregoing report, 
and the general topographical map of the route of the espeditiou, the area of this Cre- 
taceous belt may be seen and tlie sigiiitlbance of the fosalls fully understood. The 
dates attached refer to the day of the iiienth on which they were collected, and their 
localities are expressed by the general map. 

July 17. 

ScapUt^ Conrad, Mort. 

Atwria bUingulata, M. and H. 

Aekeim concinmig, M. and H. 

Vanilcwt ambigud, M. and H. 

BaouUUt ovatw. Say. 

Fleria lingiUft/rtnia, Bv. and Shu. 

SeapkUet larvt^ormis, M, and U. 

Araaaropsia ^udinwfwraU, M. and H. 

Kfiettla plantmarginata, M. and H. 

Terebratula, {ap. andet.) 

JJtiwpeU eiriaU>-punElala, Ev. and Shu. 

August 17, 

JnoeeromiM canueius, M. aud H. 

Seaphiies CoHTodi, Mort. 

Scaphites nodosua, Owen. 

Aiichura [Drepanockalu)) Amei'ieaaa, M. 

The writer is not familiar with the lignites of the Lower Tertiary, and cannot com- 
pare the lignites found in this Cretaceous belt with those that occur in that formation. 
These, however, were found to occur in the Fort Pierre and in the Fort Benton groups. 
Some beds were 5 or 6 feet thick, but geiierally when they showed that thickness some 
some part of the bed was made up of an impure lignite or Carbonaceous earth. They 
appear aa if they were old peats. They often have a shiniug concUoidal fracture, 
thongh as black as ebouy. They aometimes pass into a clay, and are sometimes ab- 
ruptly terminated by a bed of sand. Cretaceons lignites in Minnesota are associated 
with irregular deposits of ash (or what has every appearance of ash) and with 
charred woody fiber, and belong to the Fort Benton. Although no aahy deposits were 
fonnd in the lignites in D^ota during the expedition to the Black Hills, yet some 
woody fiber, not charred, was taken out. It is difficult to say to what use, if any, 
these lignites can ever be put. They wiU certainly serve as an inferior kind of eoal. 
In cases of exigency, they will furnisli a fuel for any use. They lie horizontal, inclosed 
in non-indurated rocks. Hence, any attempt at mining them, wherever seen in Dakota, 
would be attended with difficulties'resuiting from thecavingin of the superincumbent 
rock. Many chemical analyses of these lignites have been made from different por- 
tions of the Northweat. While they embrace a coneiderable per cent, of inflammable, 
volatile substanoea, they also comprise enough carbon to make a valuable fuel. It 
seems that the only difficulty that will attend their general utilization will arise from 
the eost of mining, compared with the current prices of other fuel. In the first settle- 
nient of the Territory, before the construction of railroads for the transportation of 
wood or coal from other parls, the various outcrops of these lignites will no doubt be 
lagerly songht for the fnel they will supply, since the whole country, until reaching 
the Black Hills, is nearly destitute of trees. 

THE OUBASSIC AND TRIASSIC. 

The rocks that lie below the Cretaceous are characterized by a brick- red color, and 
hence, though they are known to cover the edges of the Jurassic and 'I'riaasic with 
indetinalile relative limits, they are also well known aa the Red-Beda. They have a 
thickness in the northern bases of the Black Hills of abont 335 feet. They are aaaoci- 
ated near the top with a conglomerate, which is overlain by a greenish, bedded ehale 
or clay, having a thickness of about 45 feet. No fossils were found tbat could be 
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referred directly (o this shale, but at some places a species of BeJemnites, supposed to 
be B, Census, cbataiiteTistic of the Jurassic, was found in coDsiderable numbers lyin); 
on the surface of tnrfed slopes that must have covered this horizon. Belovrthis ereen- 
ish shaie is % couglomeiate of abont 2 feet iu thickness, containing fossils. Oi these 
Mr. Grinnell reports only two identifications, viz, Camptoaectee bellietriatns. Meek, and, 
doabtfnlly, Orgplusa <MUieola, Quenst., var. Nebraacensis, M. and H, 

The valae of the Jurassic and Triassic, economically, consists in the immense quan- 
tities of gypsum that they contain. In the Redwater Valley this gyjisum occurs in the 
tops of a great many buttea and along the crests of a great many ridges. It forma the 
floor of a long extent of country running north and south over which the expedition 
passed. It is purely white, and crystalline and massive. It ia seen in beds of different 
thicknesses, the principal bed being about 22 feet. It could be quarried in large blocks, 
and occurs in the most favorable positions. It seems to be inexhaustible, since the 
Red-Beds were found to surround the Black Hills, and to present nearly everywhere 
equal opportunities for taking it oat, 

THE CAKBOSIFEnOUS Ll.llESTOME. 

The Red-Beds were found to lie n neon form ably on the Carboniferous limestone. 
There was a period of upheaval and metamorphisra sacceeding the Carboniferous lime- 
stone, the effects of which can be seen along a north and south belt, from New Mexico, 
along the eastern spurs of the Bocky Mountains, to the Black Hills. The upper snr- 
faee of the limestone sometimes shows undulations, as well as sudden breaks and 
upthrows, the former indicating a ateadier and longer continued disturbing force. This 
disturbance, which seems to have caused in New Mexico an arfjentiferous ch^Wter to 
pervade the liniestone, is equally displayed in the Black Hills, but as yet no similar 
metalliferous deposita have there been found. This limestone is found forming the 
steep slopea to a great many hilla ; its nnhroken upper surface conforming to the con- 
tour of the hills, and sometimea exhibiting upward and downward flexures in short 
intervala. Thia upheaval added largely to the former area of the Black Hilts, such 
addition being mainly ou the north. 

How much of the great limeatoue formation, that succeeds the Red-Beds below, and 
forma one of the chief sedimentary formations of the Black Hills, belongs to the 
Carboniferous age, it will be for future observers definitely to settle. 

Whatever may he the age of this limestone iu the Bla«k Hills, in whole or in part, it 
is separated into two portions by a white sandstone, which, for the purpose of designa- 
tion, has herein been, named the Minue-lusa sandstone, having a thickness of about 75 
feet. It is a singular circnmstance that in the neighborhood of Heeng-ya Kaga Peak 
and Bear Butte two characteristic outbursts of igneous rock, only the upturned beds of 
the upper portion of this limestone appear. It is only within the Hills themselves that 
the lower portion of this great limestone formation can be seen. The upper has a thick- 
ness of about 100 feet, and the lower abont 235 feet, which, with the included sand- 
stone, makes an aggregate of 400 feet. A few fossils were gathered near the top of the 
lower portion, and have been identifled as fo)low8,,by Mr. &. B. Grinnell; 

August 10. 
Terehratulaf 
Spirifera, (sp. undet-) 
Bhynchmt^af (sp.T) 
Belaa, {Eumetria oi 'B.alW.)^ 
Euomphaliis, (sp, f ) 
Internal cast of a TerebratoLoid shell. 
Syringopora, (probably S. m«U. attemiata.) 
The following were obtained also from the lower member of the great limestone 
formation : 

Athj/rm, ilitploiki/itcliaa, and Zaphreiitis. 

The upper portion of this limestone la fine grained, compact, and highly crystalline, 
rendtriug it a good mai'ble It i^ ■ilso sometimes of a pink or reddish color, mottled 
with lighter spots. It passes into a rongh and somewhat arenaceous liuiestonie, how- 
ever, within the first 75 feet, and has a coarse grain, ■with some porous and vesicular 
beds. The intervening sandstone is white and homogeneous. It is sometimes broken 
and iron-stained. The lower limestone is also mainly a very compact and fine-grained 
stone, but it shows some porous and coarse-grained layers. It is of a light color, and 
weathers into ranjeslic, castellated bluffs and buttresaea. There is a large area in tho 
northern i-entral portion of the Black Hills in which this lower limestone, in a hori- 
PP— 5 
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zontal position, forms the surface-roclij the upper limestone outeroppingabontits ooter 
boundary. Thia portion of the hUla is.very rougli, and is cut by canons through this 
limestone into a net-wovk of short, narrow vaJfeys, separated by intervening rocliy 
ridges and plateaux. Theee oanona are inclosed by more or less perpendicular eacarp- 
ments of this limoetone. 

In the southern portion of the hills there is a gceat thickness of hreooiated limestone 
covering the horiaoa immediately below the Eed-Beds, eacb breccia also containing 
maaaes of sandstone, referable to thonpper or Minne-lusa sandstone that in other places 
aeparatea the great limestone foriuatiou of the Black Hills into two distinct members. 

Near the bottom of the lower member of the.great limestone formation it becomes 
sJiglitly red, and is more compact and firm. It is also often arenaceous. Whether this 
lithological change is accompanied by a corresponding change in its fossU contents, 
warranting the separation of tliis portion from the rest, and whether any important 
distinction should be made aa to its geological age, it is impossible to determine by the 
meager fossil representatives that could be secured. In this red limestone, which some- 
times overlies a coarse white sandstone, and sometinies a red laminated argiUaccona 
sandstone, were observed a cyatliophvlloid form resembling Zaphreatia cenifallis, Ed. 
and Haine, crinoid stems: a species of Campopkyllum, (or AmptexM,) an undetermined 
Spin/era, and a species of Peoductaa, according to the idaatifioatious of Mr. Grinnell. 

THE POTSDAM eANDSTO^■E. 

This term is intended bore to cover a quartaite, a conglomerate, and a red sandstone, 
all of which have been by authors referred to the age of the Potsdam of New Yorlt . 
Those three lithological and stratigraphioal distinctions that are noticeable in the 
Primordial sandstone in the Northwest generally are also obaervable in the Black 
Hilis. There ia in the first place a red, compact, massive qnartaite, that ajipeais in 
the southern portion of the IliUa, dipping at high angles ia different directions, and 
rising as low bills, of which it forms at least the surface-rook, 100 to 900 feet, which 
seems to underlie the other portions. This has very much the appearance of the red 
qnartzite outcrops at New Ulm in Minnesota, and near Baraboo in Wisconsin. It 
apparently becomes more and more ferriferous, till in some places it may properly be 
styled a siliceous irou-ore, and it then rises in tilted beds in the form of hills, short 
and conical, in very much the same manner. This condition of this quartzite was 
seen especially along the eastern portion of the UUls. It nnderlies the conglomeritic 
sandstone or the conglomerate. The latter is white and maaaive^ with acattered 
qnartz-peblea. That, at least, ia its character in the eastern portion of the Black 
Hills. It has a thickness, carefully measured, of about 35 feet. There is then an un- 
observed interval of over 100 feet, from which have been derived fossiliferous slabs of 
rusty sandstoue, containing Xln^ut^^, and referable to the "Lingula Beds" of the 
Potsdam. Above this rises, in the eastern portion of the Black Hills, an immense 
formation of brick-red sandstone, which seems to be largely attennated in other por- 
tions, or wanting. In the central portion of the Black Hills, along Castle Valley, a 
conglomerate was seen immediately underlying the lower, reddish portion of the lower 
limestone, but it is not known to be the same as that seen below the massive red sand- 
stone in tiie eastern part of the Hills. 

SCHISTS AND SLATES, 

Below the Primordial sandstones and qnartzites lies a seriea of slates and schists, 
that contain intercalated beds of qnartz. These beds of schist and slate, largely mica- 
ceous, often stand nearly vertical, when the inclosed beds of quartz rise often nearly 
50 feet above tie surrounding rock. They have a deceptive appearance of veins, but 
have not the banded strnotore of true veins. These schists, in the neighborhood of 
granitic areas, are fonnd to be jnterstratified with beds of true granite, like that of 
the region generally. The belt of schists is characterized by parks, that are often 
approximately level, nicely turfed and arable, due to the homogeneous and erosible 
nature of the rock. This ia especially the case whsu the rock is talcose. 



The granitic area is near the southern part of the Hills, and is much smaller than, 
has been supposed, Harney's Peak may be taken as the center of the granitic area, 
but it probalSy ia somewhat too far north. The granite is usually coarse, and contains 
a white feldspar. Toward the southern limit of the granite, however, much of the 
feldspar ia reddish. This seems to be due to weathering, the iron from surface-water 
having left a rnst that seems to permeate the whole. Whether due to weatheringwr 
to an original difference of composition, it seems to clearly indicate a different history 
for the southern portion of the Blaok Hills. 
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HON OF THE ItOCKS 01' THE BLICK HILLS. 

In eotering the HilU from tte north, pasaing tbrough thoir ceiitral portion, and 

leaving them toward the south, and afterward toward the east, the following general 

section of rocks was observed: 

Ko. I. Bine or purplish shale, becoming, nearer the Hills, a slate of 
nearly a black color, 8e«n at the flrat croBsing of the Belle 
Fonrehe the Fort Benton of the Cretaceons Thickness 300-400 feet. 

No. 2. Sandstone light c lored so tnetinaea rusty the Daiotaot the 

Cretaueoua Thickness ibout 500 feet. 

Ko. 3. Green shale 4g teot ) 

No. 4. Fossiliferous conglomerate 2 teet V Jur'ib ic ' 57 feet. 

No. 5. Purplish shale t( ward the top arenaceous 10 feet ) 

No. 6. Snowy gypsum. 4-6 feet. 

No. 7. Red marl arenaceons massive or Ummated 75 feet. 

No. 8. Snowy -ypsnm 22 feet. 

No. 9. Eed marl the sime is No 7 18 feet. 

No. 10. Snowy gypsum 2^ feet. 

No. 11. Eed marl the same as No 7 30 feet. 

No. 13, Snowy ^ypsum. 2J feet. 

No. 13, Bed marl the same as No 7 seen 35 feet. 

No. 14, Interval unseen (red marl ) ahont 135 feet. 

[Nos. 6 to 14 loclusive have been douhttully referred to the Tnas 

sic, though Jurassic fossila ha^e been tound near the bottom of the 

Eed Beds.*] 

No. 15. Fine-grained limestone, mottled with pinkish and light-col- 
ored elondings, containing no known fossils; below this becomes 
harsh, magnesian, and even, arenaceous. Carboniferous; (i) the 
upper limestone of the accompanying geological map 100 feet. 

No. 16. White sandstone; locally stained with iron, so as to have a 
brick-red color. Carboniferous; (?) the Minne-lusa sandstone, 
called the upper sandstone on the accompanying geological map.. 75 feet. 

No. 17, An immense limestone formation, aftetching over a large area 
in the northern ])tirt of the Hills ; light-colored, often saecharoidal, 
variable; usually bard, crystalline, compact; sometimes vesicular. 
Carboniferous; (?) the lower limestone of the accompanying geo- 
logical map 225 feet. 

No. 18, Hard, reddish limestone, with chert; containing cyathophpl- 

loid and crinoid corals 16 teet. 

No. Vi. White, coarse saudstoue, with small, rounded quartz-pebbles, 

(seen in Castle Vijley ; wanting on French Creek.) 25 feet. 

No. 20, Eed sandstone, with oblique bedding; seen In the eastern 
slopes of the Hills ; on Castle Creek the Lingulepis fossils, found in 
rusty slabs, belong below or near the bottom of this sandstone ; the 
Potsdam ; the lower sandstone of the accompanying geological map ; 
about 100 feet. 

No. 21. TIjeconglomerate,containingroundedqu»rtz-pebbles; color, 

white 35 feet. 

No. 22. Metamorphio schists and slates. 

No. 23. Coarse, white, feldapathic granite. 



"The geological structure of the Black Hills may be mentioned briefly ic this con- 
nection. Tiie uaoleus or central portion is composed of red, feldapathic jftaoite, witli 
a series of metamorphic slates and schists superimposed, and thence upon each side of 
tbe'asis of elevation the various fossiliferous formations of this region follow in their 
order to the sumniita of the Cretaceous, the whole inclining against the granitoid rocks 
aii a greater or less angle. Thereseems to benounconformability in these fossiliferons 
rocks, from the Potsdam inclusive to the top of the Cretaceous. 

" From these facia we draw the inference that prior to the elevation of the Black 
Hills, which must have occurred after the deposition of the Cretaceous rocks, all these 
formations presented an nnhroken continuity over the whole area occupied by these 
mountains. This is an important conclusion, and we shall hereafter see its application 
to other ranges, and also to the Eocky Mountain range, taJien in the aggregate." 
(Dr. F. V. Hayden, Second Annual Eeport of the United States Geological Survey of 
the Territories.) 

~~ ° By Dr. F. V. 



oyGoogle 



66 

The foregoing (lescription agrooa, io tho main, with ilie obsor various of tlm writer 
He did uot, however, see sufficieut evidence of unhrokeo cop form aliility in the fossil- 
iferons formations of the Black Hills to warrant him in adopting the important conclu- 
sion ahove quoted concerning their age. On the contrary, there aeems to he no reason 
to exempt the Blaolc Hills itom the general principle applicable to most of the mountain 
raueea of North America, that, after an elevation of a granitic nuclens, the successive 
sedimentary formations that snrround it were raised bj aseries of parosjsms, produced 
by the long- continued application of a cosraical force. The writer sees no mote reason 
to suppose the sedimentary strata were, until a comparatively late geological period, 
entire and continuous over the region of the Black Hills, than to suppose the similar 
granitic and metamorphio axis of Minnesota was at first covered hy the continuous 
strata of the Silurian and Devonian that hound it on both sides. It is by no means 
certain that the dates of all the successive upheavals that hronght the Black Hills to 
their present height above the sea-level can be determined. The general elevation of 
vast continental axeas would not produce such discordance in strata as to appear in 
the rocks of every mountain- chain, especially after the lapse of time sufficient to cause 
the denudation of the shore-deposits. They would be detected at points, sometimes 
far remote, where eirenmstances were favorable for the greatest displacement of the 
formationa, or where minute examination may have been made. The rocks of tho 
Black Hills show, in the opinion of the writer, the following periods of successive dis- 
turbance and upheaval, at each of which there must have been an accession both to 
the altitude and area of the Hills r 

1st. The granitic nuclens, which forms the highest portions of the Hills, has a 
marked boundary separating it from the schists. This granite is generally massive, 
though near its union with the schists it is somewhat interstratified with them. It 
cannot be supposed to have been originally entirely covered hy the schists. 

2d. The schists show evidence of great disturbance and upheaval. They dip in oppo- 
site directions and at high angles, standing sometimes vertical. 

3d. In the southern portion of the Black Hills a red quartzite, later than the schists, 
rises in undulating bills, dipping with their slopes and forming their surfaces, and 
must have been thrown into those positions by elevating forces before the deposition 
of the later sedimentary strata. 

4th. After the upper limestone was deposited there was a very profound disturbance 
and a large accession to the area of the Hills. This accession^was mainly in the 
northern portioD, the limestone and all the lower sedimentary rocks rising en masse, 
horizontally stratified, above the level of the ocean. It seenis inevitable that some of 
the later formations, Cretaceous for instance, should still rest on this level plateau in 
some part, if they existed there when the elevation took plaee. 

5th. After the Cretaceous, the absence of the Tertiary is sufficient evidence, although 
the position of the beds is undeniable. 

Very respectfully, jour obedient servant, 

N, n. Wlvchell. 



APPEKDIX TO THE GEOLOGICAL REPORT. 



In the march outward, the first pines met with were found growing on the tops and 
rocky bluffs of the sandstone at Ludlow's Cave. We found the same pinu on the 
Short-Pine Hills more abundantly, and from there to the Black Hills niost of the 
ridges and rocky bluffs had pine in their upper valleys. The following list comprises 
the trees and shrubs seen in the Black Hills : 

PiKUS RESiNOSA, Ait. Norway pine. This is the only species of pine foniid in the 
Black Hills. The trees generally are small, hnt sometimes nearly two feet in diameter. 
They sometimes stand thick, but usuaJly are very sparse. They constitute the forest 
entirely, except near the divide in the northwestern part of the Hills, where they are 
mixed with spruces. There are also, iu some situations in the lower levels, a few 
scattered, stunted burr-oaks. ' 

QUERCIJS MACROCARPA, Mkhx. BuFT-oak. This tree is never large, and only appear 
round the flanks of the bills. 
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POPULUS TRBMULOIBES, Michx. Amerioan aspeu. Usually about wind or fire falls, 
and in tha valleys; often seen akirtinp; along the sides of tLe valley below the pines, 
creeping out toward its center among the underbrush and grass. Not seen larger than 
six iuches in diameter. 

Jt'NiPERus COMMUNIS, L. Common juniper. Both the trailing and tree-like 



Ajiiks, (sp.f) There are two species of spruce, ■which are probably the c 

black and the white spruce, though they were not satiafaotorilyao identified. They aj 
easily distinguishable at a distance by their habit. 

Pbunus Pennsyt-vanica, L. Wild red cheny. About the flanks of the hills, and 
especially in the neighborhood of wind and fire falls. 

Prunus ViRGiKiANA, L. Choke-cherry. Commoa along the valleys. 

Sambucus PUBEN8, Mickx. Hed-herried elder. 

RiBES PROSTRATUM, L'Her. Fetid currant. Common on rocka. 

Kibes exoridum, L. Wild black currant. 

EuBus STHiGoacs, Michx. Wild red raspberry. Abundant about Harney's Peak. 

EuBos nispiDDS, L. Bunoing swamp blackberry. Not common. 

Amblaschibk Canademsi^ Tnrr. and Grag,var. alnifolia. The serviee-berry is very 
abujidant both in the form of low bushes in open, dry, sparse copses and as thickets in 
the valleys, growing about as high as a man's head. It furnished the most abnndant 
berry met with by me expedition. 

Kibes hirtellom, Michx, Smooth gooseberry. Moist grounds and along the banks 
of streams. 

Symphoricarptjs occidentalis, B. Br. Wolfberry. 

Salix, (different species.) WOlow. 

CoRNus BTOiflKiTBRA, Michx. Bed osier dogwood. 

CORBTTS, (sp. t) Cornel, 

Betula alba, nor. popuK/oSo, Spach. Amerioan white birch. Noticed first near 
Harney's Peak. Afterward seen sparsely generally. 

PoTBKTiLLA ERUTICOSA, L. Shrubby cinque-foil. 

EosA, (ap.f) 

AKCToaTAPHYLOS UvA-URSl, Spreng. Bearberry. 

In a reconnaissanee toward the Bad Lands, the following species were noted along 
the lower slopes of the Black Hills, in the valley of French Creek: 

Pisus RBSiNOSi, Ait. Norway pine. Some of the largest pines seen in the Hills 
occur in the southern portions. 

QUEKCus macrogaspa, Michx. Burr-oak. 

Ulmus Americana, L., {PI. Clayt.,) Willd. American elm. 

rRAXiNTJS Americana, L. White-ash. 

ViTis, (sp.f) Grape. 

Ampblopsis quikqubfolia, Miobx. Virginia creeper, 

CoRYLUS Americana, Walt. Hazel-nut. 

Negukdo ACER01DB8, Moettch. Box-elder. The box-elder is a moat hardy tree. It 
is the usual tree or treelike shrub along the streams on the plains, and endures the 
greatest extremes of moisture and dryness. 

Rhus typhina, L. Staghom sumach. 

Bans toxicodkndron, X. Poison ivy, 

CORNUS STOLONITERA, Mtchx. Eed-osicr dogwood. 

Bf.tula AUiA, var. populifolia, Spach. White birch. 

Prunus Virginiaka, L. Choke-cherry. 

Spir^a opulipoua, L. Nine-bark. 

EosA, (_sp. t) Common everywhere. 

Prunus Ajibricana, MargMU. Wild plnm. 

EiBBS, (bb. T) Smooth white goosebeiTy. 

Prunub 'Pbnksyi.Vabica, L. Wild red chen'y. 

During the progress of the expedition, Prof. A. B, Donaldson made a small collection, 
of plants. These were sent to Prof John M, Coulter, of Hanover, Ind., for naming, 
ffi.. cii — : — :, u^g report thereon, with notes on various species i 

Hanover, Ind., December 3, 1674. 
;t of the plants you sent me asl make them out. I arrange 



RAMUNCULACE^. 
Acokitum nasutum, Fisch. 
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GEKANIACE-E. 

GeB.OIiU-M FliEMOSTll, Torr. Plant. Feadl., p. 26. 

The specimeiiB are covered with, pilose hairs, aeoda beautifully reticulated, 1 to 2. 
lines long, half aa broad. Capsule spariugly hairy ; more densely so aloog the dorsal 
ridge. At the base of each capsule, just wiChin, affcer splittiug, may be noticed a tuft 
of bright white hairs, one-half its Icogtb. 

EHAMNACE^. 
CfiASOTUDS TBLUTIMUS, Doiigl; var. Icevigatus, T. and G. 

LEGUMDJOS^. 
Lupisns 0RNATU8, Doagl., (WaUon'a Em:, in Proc. Amer. Aca4.,v. 8, p. 528.) 
LupiNUS PARViPiJ)Riis, Natt., (Watson's EeV; I. o., p. 531.) 
LuPINUS IKUCOPHYTiUS, lAndl. f 
HoSACKIi PDRSHIANA, Benlh. 

Petalosiemon violaceus, Mx. 
Petalostemon candidus, Mx. 

ASTltAGALUS AD8UHGKSS, Pall. 

Astragalus pictus, Gray. 

GLYCYRiiHiZA, LEPIDOTA, Hiitt. In flowoF, but uudonbted. 

ROSACEA. 

POTBSTILLA ARGTITA, PursS, 

ONAGRACEjG. 

EpILOBIL'M ANGUSTIFOLIUM, L. 
(ESOTIIEBA riNMATlPlDAj JTuH. 

CEnothbba C^eprroSA, Kntt. Form., (Watson's Km. i 



capsules are sessile, couieal, 1 inch, long, tapering npward from thebase, with two 
wing-crested ribs on i9iii\\Av%,(videSayden'eMiseel\.Pv,i.,So. 4, Sya. Fl, Col., ^. 45.) 

CESOTHERA 8ERRULATA, 2futt. 

Gadra coccinia, 2fatt. 

LOASACE^. 



Mentzelia kuda, T, and G. Capsnle 5-valved at the summit ; seeds n . . . 
2 lines long, | line broad ; flat, membranous- winged, and disposed to wrinklo in dry- 
ing. Capsules very rough, with a barbed pubescence, couical or cylindrical, 11 to 2 
inches long, 6 to 8 lines wide. 

CACTACEJE. 

Mamillaria vivipara. Sain. 

Opubtia JUSSOURIESSIS, DC. ? Probably this species, but too fragmentary. 

UMBELLIFEK^. 
Carum gairdkeri, Beiitli. and Hook. Eaten by the Indians of Wyoming and Idaho, 
and known as " yamp." Has the flavor of carrot. 



COMPOSITE. 

LlATRIS PUNCTATA, Sook. 
LlATRIS SCARIOSA, WtM. 

Aster multiflorus. Ait. 

Aster ab3tivd8, Ait. 

MACHJiRANTHBRA CANE8CEN8, Gp. Foroi. Pubescence roughish ; ( 
sparingly branched ; leaves lanceolate, repanfl, muoronate. This form 
between M, wmescflns, Gr., and M. eaneecen* var. tatifoiia, Gr. 

ERIGERON' IrLlCRAKTHlIM, Nutt. 
ERIGEBON Gl-ABELLDM, Nutt. 

Erigero:s divekgess, T. and G. 
SoLiBAGO viRGO-AUEEA, I,., var. 

SOLIDAGO KIGIDA, L. 
SOLIDAGO NEMORALie, ^jt., VOT. 
SOLlDAGO CANADENSrS, L. 

BiQELOVTA GRAVBOI.ENS, Gr., (Proc. Aiiter. Aoad., v, 8, p. 644.) (Lisos' 
lEXS, T.and G.) 
ArioPAPPua spisclosus, DC. 
Grindelia squahrosa, Diinal. 
Chrysopsis viLiX)SA, Nutt. 
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Wyethia a 

Echinacea a 

eudbeckla e 

Lbpachys cOLUMNAitig, T. and G. 

Lepachts C01.DMN4KI9, T. and G., var. pulcKenlma. Rays crimson, tipped with 

HeLIANTHUS PBTIOLARI8, NwU. 

HEUA^iTiiua iBNTicuLAKis, Dougl. 

Hbliasthds ij;tifloru8, Pers. 

Gaillakdia abistata, Pureh. 

Achillea milleitolium, L. 

Artemisia dhacdkculoides, Pmi-sA. 

Artemisia ludoviciana, NuU. 

Crepis euncinata, T. and G. Eoot-Ieayes wantiug. 

Mackokkhynchus TROXiMon>B8, T. and G. 

MULGBDIUM PDLCHELLUJI, NuU. 

CAMPAKULACEJi;. 
Campanula rotundifolia, L. 

ERICACEM. 
ARCTOSTRAPnYLOS UVA-UBSI, Spreiiff. 

PRIMULAOE^. 
Mysimachia CILIATA, L. 

SCROPHULAELICE^. 
Pesstemos glaber, Fiirsh. 
Penstemos acomisatus, Uougl. 
Penstemon PUBESCBNa, Soland, var. gracilis, Gr. 
LABIATiE. 

MONABDA FISTULOSA, L. 
LOPHANTHD8 ABISTATDS, Beiith, 

Stachys palustbis, X., var. curdaia, Gc. 

FOLEMONIACEiE. 
Phlox canescens, T. and G. 
Phlox c^spitosa, Nuil. 

COLLOMIA UNEARIS, JVutt. 

CONVOLVULACE^. 
CUSCUTA? Too immature t« determine tbe species. 
CHENOPODIACE^. 
OXYBAPHUS ASGUSTIFOUUS, DO. Form. 

POLYOONACE^. 
Eriogosum multiceps, Nees. 

LILIACE^. 
Zygadbkus gladcus, Kutt. 
Calochortus NurrALLii, T. and G. 
Alium t Too fragmentary. 

GRAMISE^. 

BOUTELOUA OLIGOSTACHYA, Torr. 

Tbiticum casinum, L. 

I remain, very truly, yours, 

John M. Codlti 

Prof. H. n. WlNCHBLL, 



LIST OF ELEVATIOXS ABOVE THE SEA. 

The foDowing tabulated list of elevations above the sea has been furnislied for tlii.* 
report by W. Milnor Roberts, chief engineer of the Northern Pacific Railroad. The 
level of Laie Superior is taken at 600 feet above the ooeaii, and the elevations are 
referred, through that datnm, to the ocean-level. 
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FROM LAKE SUPERIOR TO THE MISSOURI RIVER. 
Table of distances and elevalwna above the sea. 



Locality. 


ta"nc';. 


Bleva- 


Ren-ark. 
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301 

SOS 

5M1 

Ma 

S53 


1,301 

i;i«3 
lIlOT 
i;33B 

I^IOO 

11 
i;i39 

933 

Sfl8 


Surface of the lake above the ocean 
Junction of tbe Lake Superior a 

River Railroad with Northern Pa 
Summit (ground) east ot the Missis 

mlleeeaatofBrainerd, 
Bratnerd, around. 
Highest water ever known, ISfifi. 
High- water mark. 

Snrfaoe of river, ordinary. 
Low-water. 

Surfice of water, 

Surfaoe'of water. 

"""do! 
Surfa™ of river. 

stream, 

IS* 

GrX of railroad. 

"""do. 

Hlfth-water ot Red River, 

On the west side of Red River- 

" Do. *" 
Bed of stream. 

Ground and railroad. 

Small stream flowing sonth, 
K^lroad ; ground nearly the same. 

Cho.^no River, 

Rallroadjrade. 

Grade of railroad; sround eight fee 
Grade of railroad and gmund- 
Grade of railroad. 

Grade "fTsilroad and ground. 

Ita°™ad-^e. Slight Iindnlating 

Eailroad-grade. 
Do. 

Do! 

Kailroad -grade, rawlerute nnilulatio 

Do! 
Railroad-grade, water, fiat- 

Old bottom of the Missouri River. 
Surface of tbe Missouri Rivet. 
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Localitj. 


Dia- 


^t^;" 


Eemarka. 




MOis. 
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8,703 
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PALEONTOLOGICAL KEPOKT. 
By Geohqe Bird Gkiknell. 

Few HiVEN, Conn,, January 1, 1375. 

Dear Sir : I beg leave to baud yon herewith my reports on tbe zoology and pa- 
leontology of the regioQ travoTBed daring tbe past summer by General Custer's recou- 
uaissance to tbe Black Hills. 

My preliminary report, as yon know, was necessarily written very Lurriedly ott the 
cars, and witbout access to my note-books or coUections. It was, tberef ore, very incom- 
plete, and in one or two details incorrect. 

Tbe rapidity witb which the command ti^veled admitted of but a very hasty and 
incomplete snrvey of the region. Tbe time allowed for collections was sbort, and only 
such animals were observed as could be most readily fonnd. 

Tlie fossils were collected by Professor Winchell and myself, our labors in that de- 
partment being cuntually supplementaiy. Hence, in tbe report on Paleontology 1 have 
used tbe pronoun " we," desiring so to indicate the joint character of tbe collection. 

For constant sympathy and assistance in tbe field, permit me to expj^ss my sincere 
thanks to General Custer, General G. A. Forsytb, and yonrself. To Prof, 0. C. Marsb 
and Mr. R. P, Whitfield, I am indebted for valuable assistance in the identification of 



lai 



r, with great respeet, yonr obedient si 



Geo. Bird Grinnell. 



KEPOKT. 

We left Fort Lincoln July 2, and proceeded in ar generally southwesterly direction 
over a rolling prairie, in some places covered with granite bowlders, all amootlied and 
pelisbed by the sand which the almost unceasing wind blows against them. Theeebowl' 
ders areotlien of large size, and are worn and I'oanded by the constant friction to which 
they have been exposed during their long journey. Tbe whole country for many miles 
west of the Mississippi Eiver is covered with this drift, and no outcrop of sedimentary 
rocks appears for some distance. Thirty miles from Fort Lincoln thefirat fossils of the 
trip were found, high np on a lofty butte, and Just beueatb the layer of friable yellow- 
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6 with wliieli all the hjglier bluffs were cappecl. The fosails wore a few 

JIb, indicating afresh-waterdepositianiliueludedafiiioa, CoriMln, and. JWedinia (Goni- 

(*nsis)?iefrrnacenst'8,M6ek; one ortwospeoimeiis of the last-mentioned showingan approach 
to var, tenuicarinata. The relative positioa of the beda to which these beloug is well 
detOTHiined, bat in the uncertaiutj; which prevails among high authorities as to ia 
whicli formation, Cretaceous or Tertiary, they should be placed, it is enfflcient for oat 
present purpose merely to indicate the exact horizon. 

From this point on, no fossils were found nor were any bad lands seen until after 
leaving Ludlijw'a Cave, July 12. Soon after this, howeTer, the country became much 
more roagh and barren. Washed clay-blnffs were seen in great numbers, and seama ot 
lignite, generally nnely cramblingand impure, were almost invariably present. Many 
of these washes were Tisited and thoroughly explored, but all proved barren fossils. 
Soon, however, the bare hlu& became so nnmeroua that it was impossible for us to 
visit all of them and still keep up with the column, and we were obliged to conteut 
onraelves with examining such as seemed most promising, passing the others with 
merely a glance. 

At Castle Butte, a lofty, aquare-ahaped blnff, named from its resemblance to a, med- 
ifeval castle, were found the firat vertebrate remains. This locality is about, six miles 
north of Prospect Valley, and is eight or ten miles distant from the Little Missouri. 
Here we found the crushed and flattened teg bone of some enormous animal and a few 
fragmentary turtle bones, all ao fragile and weathered that we were unable to trans- 
port them to camp. It was Impossible to determine at the time, without specimens for 
comparison, what the former foasil was. A huaty examination on the spot led me to 
conclude that it was part of a mastodon ; a careftil study of similar remains since made, 
together with the subsequent discovery of more characteristic fossils from what were 
evidently the aame heda, renders it hishly probable that it was the femur of a dinosaur. 

At Short-Pine Buttes on the Little Missouri, which point we passed July 16, is an 
extensive raifge of bare, denuded bln^ a favorite baskiog-grouudof the Big-horn, (O. 
Montana.) These washes gave promise of considerable richness in vertebrate remains. 
Unfortunately, however, as we were alile to devote but a very short time to their 
examination, little was accomplished. Two large vertehKe and the base of a skull 
were secnred, both of which proved to be the remains of gigantic dinosaurs, and 
would seem to be very near the genua Hadroeau'me, Leidy. The vertebrse are oharac- 
teristio, and indicate herbivorous dinosaurs. They represent a species nearly as large 
as Hadrosaams Fbutkii, Leidy. 

Later in the day a few fossilifetous concretions were found dn the prairie among the 
aage-brnah and cactua. These were all Cretaceous, aud consisted principally of a new 
species of Terebralala and Ancbura biangalafa, M. and H. 

On the 17th of July many more invertebrates were fonnd. Large numbers of limestone 
concretions were seen lying on the prairie as on the preceding day, aud many of these, 
cracked and broken by exposure to the weather, haH become little more than mere 
shell-heaps. The fossils were most of them badly weathered ; but when a concretion 
could be fonnd which had not broken up, the specimens &om it were well preserved. 
Amons the apecies fonnd were the following, all of them marine forms : A new apeciea 
of Terebratula, Limopais slrialo-jpanclata,Ev. aud Shnm.; AmaurmaU pdladinifortnie, H. 
and M.; Vamkora (Neritopaiaf) ambigua, M, and H.; FUHa Ungui/ormU, Ev. and Shum.; 
Sgioite* conradi, Morton ; Nucala planiiruirgiaata, M. aud H.; Scapkilm jw*)sk», Owen; 
Cinalia (AveUana) conoinna, H. and M, A comparison of these fossils with specimens 
coUeoted by Dr. Haydeu, and now in the Yale Musenm, indicates that these beds 
belong to the ao-callM. Fort Pierre group. 

No more fosaila were seen nntil July 21, when, traveling through a very rough 
country, we noticed many iragments of Belemnitee, and during the day secured un- 
doubted specimens of Belemnitea densus. In some l>eds of bard, yellowish clays, large 
numbers of Grsph(ea calckila, Qnenst, var. neln-asceMis, M. aud H., were fbuud, together 
with a &w fine specimens of Oaniptoiiectes bellisiriaia, Meek. Ttiese characteristic fos- 
sils determine, beyond the possibility of a doubt, the formation to be Juraaaic. The 
beds in which these fossils were found overlie the bright-red gypsiferous beds that have 
been referred to tiie Triaasic. Unfortunately, although a careful search was made for 
them, no fossils were found in these latter strata. 

For two days we traveled through a country where these deposits were constantly in 
view ; the bright red of the rocks pleasantly relieved by the layers of pure white gyp- 
Bum that everywhere intersected them. At ono point which we passed there was a 
large mass of pure gypsum which rose from the plain ft feet high, 8 feet wide, aud 
about SO feet long. We conld see that it had once been much larger, and the Sionx 
scouta with ns stated that the Indians had for centuries been in the habit of visiting it 
aud carrying away fragments from which to make ornaments. 

On the ^tb of July a gritty, metamorphic limestone made its appearance, 
which proved to be Carbon iferona, as indicated by the following fossils, whieh 
were found in it: 5piri/«ra eentronaia, Winchell, a coral near Zaphrentia, a 
species of J(ftyi-iS, a Sjfj-(»ffiipi»-(», much resembling S. multiatteaaata, a Strepiwhynohiu, 
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proljaljlj- referable to S. Keokuk, Hall, I^Hemipronites crettie tria, Dav.) This limestone, 
wbioh was a pinkish-gray, waa very thick, and covered the hiils in aJl directions. 
Although it Gontained many fossils, it was a difficult matter to flnd any safficiently 
well preserved to retain their specific characteristics. The neit day, July 26, we ob- 
served a limestone mach resembling that of the 25tli, but light-purple in color. It 
waa, however, evidently of the same age with the preceding, All these beds dipped 
sharply away from the hiUs. The purple limestone contained crinoidal columns, a 
Spin/era, a Prodiictiis, and a tinely-rii4iated species of coral resembling Zaiihrentia, but 
not sufficiently perfect for identification. 

July 27, along Castle Creek several outcrops of a coarse granite, containing large crys- 
tals of -white feldspar, were notieed, and this soon became the only rook to be seen. 
Here, however, it was overlaid by a hard, fine-grained mica-slate, and over this, hori- 
zontally, was a deposit of brown sandstone, somewhat laminated, apparently the Pots- 
dam. This contained anew Obolus, associated withiiJijruieptsjfrinM^ormie, M. and H., 
and Obolella nana, Billings. These forms were so abundant as to give the stone a 
speckled appearance, the shells being crowded closely together and evenly distributed 
throngh the rock. There were no other fossils found in these beds. 

On the 1st of August, while the command was lying in camp near Harney's Peak, 
General Custer, who on this occasion, aa on all others, manifested the most kindly 
interest in our work, informed us that he was about to send two companies of cavalry 
to the Big Cheyenne, and inquired if we would like to accompany the party. It was 
originally intended that they should be gone only two days, but General Custer after- 
n'ard consented to extend the time to three days, in order to give us an opportunity to 
make eolleetions. We started the following morning, bnt were unsuccessful ia our 
attempt to reach the river. The country proved even worse for traveling than had 
been anticipated, and on the evening of the second day we fbund oniselves on Spring 
Creek, still twelve or fifteen miles from the point where the river was supposed to run. 
To the sootheast of na the high, white hluffe that indicated the Tertiary Mauauiea 
Terres could be seen stretching away for many miles, apparently withonl a trace of 
vegetation ; bnt we were obliged to turn back without an opportunity of visiting them. 
In leaving the Black Hills we passed over the granite, the mica-^ate, the purplish 
Carboniferous limestone, which here contained a coral resembling ZaphrenUs eenb-alia, 
Et. and Shum., an AthyrU, and Strife)- cenirMata, Winehell. Above the limestone we 
found the Eed Beds, (Jurassic or Triassie,) but we were unable, during out hasty march, 
to find any characteristic Jurassic fossils. Immediately above the Eed Beds were 40 or 
50 feet of hard, yellow, arenaceous clays, containing /jtoceramas problematical in great 
numbers, but no other fossils. Later m the day we saw, on a little washed place, a 
fewlragmenta of bone. These were parts of the rib of a I«^ mammal, which must have 
nearly equaled an elephant in bulk. Judging from the nature of the specimen, as well 
as from the surrounding clays, this animal was probably BroKtolkermm, Marsh, and if 
so, would indicate Lower Miocene, or the older of the great lake-baains that once 
covered this region. 

The Miocene lake, as Professor Marsh, of Yale College, has shown, had the Black 
Hills as its northwestern boundary, the Rocky Mountains as its western border, and 
extended southward only to near the northern line of Kansas ; the Pliocene lake above 
it being mucli larger, reaching southward even to Texas. Our own observations during 
the past summer have defined the northern limits of these basins, and show that they 
probably did not extend much beyond the Big Cheyenne. The animals of both of 
these lakes were mainly tropical species, and tliose of each lake quite distinct from 
those of the other, and all widely different from any now living. In contrast of our 
lack of success in obtaining collections from this section of the country, it may be well 
to mention that Professor Marsh, during a short expedition that be recently made to 
these beds, secured about two tons of vertebrate fossils. 

We reached the main camp again on the morning of August G, and the nest day 
commenced our return march to Fort Lincoln. Nothing of interest was observed until 
August 10, when we passed over a Carboniferous limestone similar to that mentioned 
as having been se«a July 25, bnt containing a few additional fossils. ' Most of these, 
unfortunately, are but poor^ preserved, and cannot be specifically identified. The 
genera, however, can be made out. One or two specimens were found in these beds, 
resembling in their form and in their evenly plicated surface, the genus Setsia, {Eume- 
tria. Hall.) Tbere were also many specimens at RhynckontUa, and a single Euompftolus, 
all too imperfect for specific identification. 

On the 15th we passed over a bufi' shale, apparently Cretaceous, which contained cy- 
eloidal fish-scales and a few vertebra and spines, or rather the impressions of all those 
for none were preserved, 

August 17th we came again to the black and purple shales. Fort Pierre group, that 
we first saw near the Belle Fourche, and which border the Black Hills on the north and 
east. In these, a short distance north of Slave Butte, we found many large limeatono 

etions lying in position in the shale. These, on being broken up, were found to 

it wholly of manne Cretaceous shells, principally Iitoceraama convexw, H. and M.; 
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AiuAnra blanguUa, M. and H.; ZiiaopU iliiato-mnclata,; Ev. and Sbnio.; Vanikora (^eri- 
topsigf)ambigiia,'M..a,n&H.; Seaphitea conradi, Morton.; S. nodMiis, Oiren.; Auckura (Dre- 
jwmot'teiius) ainerioaBfl, M.; and Boeiilitee avatas. Say. 

Wereafihed the Little Missouri AngustSO, etrikiug the river a few miles south of the 
Bad Laods, I had been informed that this locality was very rich in fossils, and all the 
time spent near the river was employed in searching for them. We were unable, how- 
ever, to discover any trace of animal remains. Beds of lijraite were very numeroua, 
and though much of it was impure and shaly, still oooasion^y a seam occurred where 
it closely resembled cannel-coal in thn massive compactnessof its texture and its smooth, 
eTcn fracture. We saw many examples of the baking and fusing of the auperinoum- 
bent rocks by the burning out of the lieoite-beda, as mentioned in Dr. Hayden's Ke- 
port,* and more recently by Prof, J. A. Allen, to whose very interestiDg and exhaustive 
article on the subject I woald esipecially refer.t A part of the beds explored by us on 
the Little Missouri may, perhaps, be referred to what Dr. Hayden calls " beds of traa- 
sition," t but in many cases they contained seams of lignite. But one day was spent 
npon the Little Missouri, and then, directing out course eastward, we set out for Fort 
Lincoln. 

On the 28th of August, in a ravine near the Sweetbriar I noticed a large number of 
silicilied stumps of trees. They were about 30 feel below the surface of the ground, 
and all were standing upright, in the natural position. The trees were large, the 
smallest being about 2i feet in diameter, and ranging from that up to 4 feet. All 
through the trip we found silicilied wood very abundant scattered over the prairie, 
but this was the only instance in which we found it apparently in position. The ab- 
sence, however, of any characteristic fossils rendered the age of this formation doiibt- 



ZOOLOGICAL REPORT. 

Chapter I. 

MAMMALS. 

FELID^. 

1. Feus co^'COLOR, Liim. 

Cougar; Ameriean PantW. 

I saw bnt a single panther while we were in the Black Hills, and that oue, as far as 
I can discover, was the only one observed by any member of the expedition. I believe, 
however, that they are quite numerous in this locaUty, as ou several occasions I saw 
indications of their reoeut presence, and ouce found the partially devoured remains of 
a deer that had just been left by one of these animals. 

a. Lysx EUFua, Bel/. 

Bay Lynx; Wildcat. 

Neither this nor the nest species were seen by any one connected with the expedi- 
tion. NeYerthelesB, the description given by Charles Reynolds, the hunter, of two small 
cats, not uncommon about Fort Lincoln and to the west of that post, were such as to 
satisfy me of the existence of L. rufae and L. eana^neis in considerable numbers along 
the larger rivers that we passed, aad they are doubtless common in the Black Hills as 

3. Lysx casadensis, Raf. 
Canada Lynx. 



•Dr. HlDes. in Hayden's Geological Kepongf the EiploratioQ of the Yellowatone and Missoari Elv- 
ra. Chap. II, p. 96. 

tProo. Bost. Soc. Nat. Hist., Vol. XVI, part III, p. 346. Metomorphosee produced bj the bnrame 
fligniteheilB in Dakota and Montana. EyJ. A. Alleo. 

! GeoloEioalKepnrt of the Eiploration of thoYullowatonB and Mlaaonri Rivers, bvDr. P. V. Havden, 
eistaut. Cbap.V, pp. *5-46. ■ > i . 
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4. Cakis occidentaus var. gkiseo-albus, Bkft. 

Gray Wolf; Timber Wolf. 

I found the gray wolf one of the most common animals in the Black Hills, and hardly 
a. day pawed without my seeing several individuals of this species. They were gener- 
ally observed singly or by twos and threes, sneaking along the mountain sides or cross- 
ing the narrow valleys. Thoy were quite shy, and lost no time in plunging into the 
dense woods as soon as they perceived us. Their howlings were often heard at night ; 
and on one occasion I beard the doleful sound at mid-daj — a had omen, if we may trust 
the Indians. 



Prairie Wolf; Coyote. 

The coyote was found in considerable nnmbers on the plains, and was especially 
abundant among the elevated table-lands that were crossed just before reaching the 
Black Hills. After penetrating into the hills proper, however, 1 did not see a single 
specimen nntil I left them for the Big Cheyenne, when I again noticed coyotes i 
bers. In the Black Hills this species would seem to be replaced by the pre 
Among the Mav>\>ai»ea Terree of the Little Missouri I saw a few of both species. 

6. Votjts Macrourcs, Baird. 



Only three individuals of this species were seen by me, an old female and two 
young. They had established themselves in a commodious burrow on the edge of a 
prairie-dog town, where they could obtain an abundant supply of food with very little 



Kit-Fox; Sieift. 

This pretty little fox is abundant everywhere on the plains, though not often seen 
on account of its small size and its disposition to hide when it can, in preference to 
running. An esaggeratwl iflea of this animal's fleetness prevails among hunters and 
plains-men, probably induced by the extreme evenness and regularity with which it 
runs. The animal seems fairly to glide along the earth, and its movements resemble 
the flight of a bird rather than the gait of a quadruped. The Swift undoubtedly runs 
very fast, but not so fast as the jackass-rabbit, {L. callotis.) I saw Qeneral Custer's 
bonnds catch one after a chase of not more than half a mile, while the capture of a fall- 
grown hare often necessitated a run of fully two miles. 

MUSTELID-E. 

LONGICAUDA, Sicll. 

Weasel. 

headwaters of Heart 

9. Pdtorius visON, Rich. 

Mink. 

This species is aiiundant on the larger streams flowing into the Missouri Eiver. I 
saw no living specimens while in the Black Hills, but observed frequent signs of their 
presence along the streams, and saw a skin which the owner told me be had taken 
while there. 

10. LriRA CANADENSIS, Sai. 

Otter. 
Abundant on Heart and Cannon-Bali Rivers, and probably in the Black Hills. 
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li. Meviutis MEPiiiTiCA, Baml 

Skunk. 

Common abont the Missouri and Heart Kirets aud in tlj.e Black Hills. 

12. Tasidea ambkic.\na, Baird. 

American BaSger. 

1 found the badger very abundant from Fort Lincoln to the edge of the Black HillB, 
but saw none after leaviug the plain country. They are generally to he seen prowling 
about through tlio settlements of the prairie-dogs, (Cj(Bomi/« ladovidanus,) which ani- 
mi^B constitute a considerable portion of their food. 



Gristly Bear. 

AJ though we saw indications of the presence of large numbers of grizzlies during our 
march through the Black Hills, only a few were killed, chiefly from lac'k of time to 
devote to their capture. The first one killed was secured by General Custer and Col- 
onel Ludlow. It was a very old male, the canine teeth being mere broken stumps, 
many of the incisors gone, and the molars worn down almost to the gums. In color 
it was everywhere a deep, glossy black, except on the head and on the lower parts of 
the shoulders and thighs, where there was a slight sprinkling of dark-gray hairs. The 
'in bis body the marks of many a conflict. On his back, just l>ehind 

, ., „j a rugged scar 10 inches long and 2 feet wide ; his face was marked 

in several places, and his sides and thighs were disfigured in the same manner. These 
soars, I am led tfl believe, were the result of battles with some rival during the rulticg 

Very different in appearance were an old female and two cubs that were killed later 
ia the trip, and much farther to the eastward, by two of our Indian scouts. The cubs 
were about half-grown, and, with the mother, were of a yellowish clay color. The 
inner half of each hair was deep black, but the outer extremity was a bright reddish- 
yellow. This gave them a curious mottled appeaiance, and indncedmany of those who 
saw them to consider them a different species from the one killed by Gfeneral Custer. 
I saw no evidences of any great ferocity in any of the specimens killed by the party. 
Hone made any attempt at defense nnless so badly wotinded as to be unable to escape 
by flight ; even the old female just referred to continued to run after both her cubs 
had been disabled. 

The swiftness of the grizzly is considerable, and in a rough country it can easily run 
away from a slow horse. Even on the prairie it requires a pretty good animal to catch 
them, and it took several hours' hard riding tooverCakethe three last mentioned. The 
most easterly point at which I noticed this species was on the headwaters of the Heart 
Eiver, about thirty miles east of the Little Missouri. 

SCIVRIDM. 



Sed Squirrel. 

n the Black Hills are in all respects similar to 



IC. Tamias QUADRivrrrATua. 

MUsouri Ground Sqairrel. 

This interesting little squirrelXia commonfthronghont all the country traversed by 
the espedition. Wherever there^was timber or washed bad lauds, there we heard the 
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sharp note and saw the actiTe form of this little burrower. It was cspocially numor- 
ona in tfae pine-forosta of the Black Hills and in the Maaeaisea Terrea along tQe Little 
MiaBouri ; in which latter locality it, with t&e rock-"""" —"^ \.^i-^^a tr.^^ ™.,=, >.i™^=t. 
the only animal to he seen. This species was by n 
to regard the near presence of an observer. 

17. (?) Spbumophilus mchasdsonii, Cuv. 

BidiaTdaon'e Gi'oand Sqairrel. 

18. SPERMOPniLUS TBIDECEM-LINEATUS, Aad. i) 

Striped Prairie S-jairrel. 



19. Cynomys lddoticiancs, Baird, 

Frairie Dog. 
Abundant everywhere ou the plains. 

20. AnCTOMrS FLAVIVBSTER, Back. 

Western Woodckuck, 
A single specimen was killed in tlie Hills. 

21. Castor canadensis, KuM. 



This species was common on all the large streams which we crossed on o way to 
the Black Hills, in many places having by means of their dams retained a pi nt fal 
sapply of water when the creek, both above and helow, was dry, Th w e 1 o 
- -'n the Hills, as their dams and houses in many of the streams lo w tn 



SACCOMYIDjE. 
93. Geomys bursarius, Mich. 
Pouched Gopher. 
One specimen observed on the headwaters of Heart Kiver. 
23. Thomomys nuFESCENS, Maxim. 
Fort Union Gopher. 
This species was seen on Heart Eiver, near Fort Lincoln ; a ininor c. 
naked hand. It was very gentle, and made no attempt at resistance. 



ifiiakrat. 
The muskrat is very abundant on aU flowing streams in that part of Dakota which 
we traversed, and still more so farther to the north. Espeoially is this true of the 
Mouse River, where, as I aui informed, these animals may he seen swimming about by 
hnndreds in the spring when the rivor has overflowed its backs and forced them to 
leave their holes. 
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HYSTKICID^. 

25. Ebithizon epixasthus, Brandt. 

YeJIow-liaired Poreupine. 

e captured oq the headwatorg of Heart River, 

leporidj:. 

26. Lepds calotis, WagUr. (?) 
Jackaaa EabMt. 
;e plaJDa. Several yonng ones were captured and brought in alive. 
27, Lepus AiiTEjnsiA, Bacli. 



Common near the MiBsonri River, and observed also on the Little Missouri. 
CEBVID^. 
28. Ckbvus canadensis, Erxleben. 
Elk; Wapiti. 

Although but few elk were seen during the trip, we found in the Black Hilla every 
indication of their recent presence in large unrabers. During a single day's march 
eleven pairs of home, attained to theskall, were picked up by members of the expe- 
dition. Horns that had been shed were very abundant, and it waa by no means an 
unneual thing to see Hfteen or twenty single antlera in a morning's ride. 

On Elkhorn Prairie we came upon a collection of horns gathered together by the 
Indians. Three lodge-poles had been set up in the gronad so as to form a tripod, and 
supported by these was a pile of horns 8 or 10 feet high. The horns had all beeo shed, 
and had apparently been collected from the surronndmgprairie and heaped up hereby 
the Indians. There is much variation in the horns of this speoies, most of which I 
imagine to be due to injuries to the horns while young and soft. Many of the speci- 
mens examined this summer were much flattened near the extremities, so much so in 
one or two cases as to be from 6 to 7 inches wide. In two instances the basal prong of 
the horn, instead of projecting forward and downward in the usual manner, turned 
outward and downward, and then, curving inward and up again, brought the point of 
the snag immediately under the animal's throat. 

29. CERVOS VIBOINIANVI 

Virginia Deer; Bed Deer. 



30. CBKvna leucurus, Dmglaa. 

White-tailed Deer; Cotton-tail. 

The difference in size between this and the preceding species is so great that there 
exists even among hunters a very general opinion that the red deer of the mountains 
is different from the red deer of the Missouri River and the Eastern Slates. This spe- 
cies was very abundant in the Black Hilla, and especially ao in the vicinity of Castle 
Creek and Elkhom Prairie. I imagine tliat near this point there are some sMt "licks ;" 
at least members of the Sionx hnuting-purty which we encountered spoke of places 
where the deer " eat the ground," and said that they watched for them there. They 
were also very numerous about the head of Elk Creek, and, indeed, all through the 
nottbeasteru portion of the Hilla. It is said that one hundred deer, principally of this 
species, were killed by the command August 9. 
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31, Cervus MACnoTis, Sai). 
Mule Deer. 

This (leer was observed in eonaidorable numbers iu the Blaek Ililla, in the neigbbor- 
liood of Elkhorn Prnirie, but they were by no means so abundant there as in the cough, 
broken conntry throagh which we passeil just before teaohing the Hills. 

Hear our first orossing of the Bulle Fourolie, and for a day or two while we wore 
skirtintt the Hills, this was the only epecios seen. In the Mauvai»fs Terreb of the Little 
Missouri, and on the headwaters of the Heart River, they were qnite numerous. We 
saw but few bucks during the trip, most of the iadividnala noticed being does, nud 
each one followed by two pretty little fawns. 

CAVICOENU. 

32. AN~ril.(lCAPRA AMEKICAVA, Ol'd. 

Frong-korned Antelope. 

Until within a short time, anteloiie were very eomniou about Fort I.incobi, but the 
Arickaree Indians that are now niaiulained at that post as scouts have hunted them so 
persistently, that the few that still remain iu the vicinity are exceedingly wild, and 
one may ride ten or fifteen miles from the fort without aeeiap; mure than five or six. 
As we proceed, however, the antelope become more nnmeroiis, until finally there is no 
honr of the day when they are not to he seen either running gracefnlly off over the 
prairie or curiously watching the ooinmand from the top of some distant bluff. 

The antelope ia regarded by hunters aa the most difficult to kill of any animal fouiul 
on the prairie or iu the mountains. In proportion to its size, it is more tenaoioos of 
life than the grinzly bear, and from its astouishinc speed it is often enabled to escape 
evea after having received a wound that would have brought a deei or an elk imme- 
diately to the gronnd. A specimen, shot by Charles Reynolds, had one fore leg broken 
at the knee and one hind leg broken just below the knee. Kotwitbstauding these 
wounds, it ran much faster than a horse can gallop for over two miles and a half, when, 
becoming exhausted, it lay down and await^ the approach of the bnnter, who gave it 

the oojip de grace. I have seen several specimens wounded in anc'" "" ' "- -- 

entrails dragged along the grunnd as they ran ; hnt even under 
can outstrip a horse, until exhausted hy toas of blood. 

33. OVIS MONTANA, Cnv. 

Bighorn; Moaiitaln Sheep, 

A female of this species was seen near the Little Missouri August 3^. The first 

''signs/' seen were at Short Pine Buttes, near the Little Missouri, anO. all along this 

stream they seemed to be very numerous. Si wary were they, however, that it was 

Impossible under the circumstaucca to aecnre any apeoiiuens. 

34. Bos AMB3ICASDS, Gmeliii. 

Buffalo. 
ig the trip, nor do I know that a 

„ ._ . . . , __ r two circnmstances lead me to 

be found a few individuals in this section of the country. 

In Prospect Valley I found the skull of an old bull with part of the hide still clinging 
to it. Also, on French Creek, not far fcom the Big Cheyenne, I noticed the lower jaw of 
a cow, with the [Hiciosteum still on it. 

It Is bat a few years since tlie country thron"h which we passed was the favorite 
feeding-ground of the bufEalo, and their white sknlls dot the prairie in all directions. 
Sometimes these are oolleoted by the Indians, and arranged on the ground in fanrtastio 
patterns. In one of these collections which I noticed, the skulls had been painted red 
and blue in stripes and circ lea, aud wore avraiii,'ed in five parallel rows of twelve each, 
all the aknlla facing the east. 



Ciiapteh II. 
BIRDS. 

TURDID^. 
1. TunDua SWAIHSONI, Cdbnnii. 
OUve-baoked Thrush. 
,nl in the thick timber on the Misson 
ird many of them singing eiich mornin, 
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Eoiin. 

I found the robin abundant about Fort Lmcola eaily in June. They had just 
I>rought their first brood from the nest, and vinTa building again. Late in Jul; and 
early in Anp;nat I saw them in flocks iii the Black Hills. They were feeding in com- 
pany with Colaptea niexieanm on the red raspberries that grew in the greatest profusiou 
on the rocky slopes of the moantains. 

3. HARiMjRHYNCnus BUFUS, Cdftaiiis. 

Brown Thrasher; Red Tkrmh. 

Thia species was common along the Missonri, ou the Heart Eiver, andon the elevated 
wooded battes wiiioh we paaaecl at short intervals. Tliey were (luite shy, and aeemuil 
desirous of avoidiug observation, scuttling into the thickets wlieu approached. 



Cat-Bird. 

Breeding in considerable nurabera along the Missouri and HearttRivcra. 

CINCLID^. 

5, (t) CiNCi.TJS MEXICANDS, Swoins. 

American Dipper, 

A single specimen was observed on Elk Creek, but I was unable to secure it. 

SAXICOLID^. 

6, SlALlA ARCTICA, Sivaias. 

Eocky Moiinlain Blue-bird. 

This intoreating and beautiful bird was very abundant in the Blacli Hills. I first 
noticed it near Short Pine Bnttes, where I saw a Janiily of full-grown young. After- 
ward I saw it in the open woodlands near the Belle Fourche, aud on French Creek, 
not far from Harney's Peak. In the latter locality it was eBpecially common, and each 
little opening in the woods was occupied by a family. In their habits of feeding they 
closely resemble the eastern blue-bird, (S. S'lalia.) There is, however, a noticeable 
difference in their notes; thacallufarcHtatbeiug shorter than, and not nearly so mellow 
as, that of its eastern congener. 

PAEID.E. 

7. Parus ATitic vi'n,r.u8 var. sbptentiuonalis, Harris. 

Long-tailed Chkkadee. 

This busy and familiar little bird was rather common in the Black Hills. Tbey were 
always seen in small parties, apparently members of one fiimily, and were eouatautly 
engaged in searching for food in the piues. 

SITTID.E. 

8. SlTTA CA140LINBSMIS IJItl'. ACUI.EATA, C(HS. 

Slead^-hilled Nat hatch. 

This nut-hatch I saw for the first time in the heavy pine timber near Elk Ci'eek, 
August 12. The birds were in small parties, and mere feeding along the branches'aod 
trunks of the trees in the ordinary mannei'. They were industrious, and withal noisy, 
their notes differing somewhatfromthoseoftheeaatern form. There were n few speci- 
mens of i'amvafWcaiiiffHS var. BepiiinTloiiaU$ associated with them. 
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9. SiTTA CANADENSIS, Linn. 

Sed-iellUd Sut-halclt. 

% of which one individ 
Elk Creek, August 12. 

TROGLODYTIDJE. 

10. Sawinctes obsoletus, Cabanis. 

Boek Wren. 

About, a high sandstone butte, thirty miles southwest of Fort Liuooln, 1 first saw 
this species. The birds were nnmerous, raauiug about over the detached hlocks of the 
sandsMine, and darting in and out of the weather-worn holes iu the rook. I again saw 
them in numbers among the MaueaUes Terrea on the Little Missouri. They are active, 
vivacious little birds, now flying up the face of a perpendicnlar bank with the dancing 
moveaients of a butterfly, now dai'ting into some hole in the bluff, and unexpectedly 
reappearing at the mouth, of another. At short intervals they utter a grating, queru- 

II. Trogixidytes aedok, Vieiilot. 



SYLVICOLID.^. 
12. DKNDltoiai ESTIVA, Baird. 
Samrntr Yellow-ia'd, 
Observed in unmbers on Heart Eivcr and on the head of Knife River. 
13, Desueoica ATiDiTiiOsn, naiid. 
Juduion'i Warhler. 
A single bird of tliis species was taken August 1, uear Haniej's Peak-. 
14. IcTEiiiA viRENS, Bahd. 
Yellow-breo4ted CMt. 
I heard the fauiilia 
Heart Kiver, but was unable to ( 

HIKUNDIKID^. 



Pu)2>le Martin. 

This specieswas very abundant in the Black Hills. Early in August I observed them 
in families, resting on the highest branches of tile tail dead pines, whence they made 
short excursions. They were quite tame ; one little group iu the top of a high tree, 
out of reaeh of fine shot, remaining until three of their nnmher had boon killed by Mr. 
North with his rifle. Snch birds as were broughtto the ground only woundedsoreamed 
and bit with much spirit. 

16. Petrochblibon lunipmons, Baird. 

Cliff Swallow. 

Early in July I found a colony of tliese birds hreedini' on some low sandstone hnttes 

near White Cedar Creek. The buttes were capped with, a layer of harder rock, and 

beneath a projecting shelf of this the nests were built. They all contained young 

about two-thirds grown. 

The parent birds displayed much n 
about my head in a dense flock, and ci 
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Bai'n Sicallou'. 

Tills li«rii swallinv is toTnumTi iibout Fovt LiooolQ, bat I saw mme on tho plai 
leaving the Missouri River. In tlie Black Hills, however, tliey were iiUEiieru 
were often seen flying about over the valleys in search of food. 



Violet-greeti Sicaltotr. 

I observed a siuglii family of these beautiful biiiia in the Black Hills. They were 
restm{{ on one of the lower liinba of a dead piue, whence thoy toak short liiglits every 
few minutes. 

VIREONID.^. 



Lead-colored Vireo. 

This species was observed iu considerable numbers near Harney's Peak. They are 
active, industrious little birds, all that I saw being husilyeoe^ed In seeking tor food 
among tlie topmost branches of the pines. They uttered constantly apeevish, whining 
note, some what like that of the biack-oapped titmouse. 

ao. ViREOSYLVA oiLVCS Bar. sw.iissosi, Baird. 

Western Warbling Vireo. 

A single specimen was taken, August 15, near Bear Butte. 

AMPELID^. 

SI. Ampblis ceprokum, Scalt. 

Cedar Bird ; Wax Wing. 

Fort Lincoln. At that time, June 17, 

LANIID^. 

27, COLLt;KiO LUDOViCiANUS var. EXCCBixoiiomES, Baird. 

[Weslei'n Shrike; White'rumped Shrike. 

Tlie western shrike is one of the most common birds of the region traversed by the 
expedition. It was abundant near Fort Lincoln, and from there southwest, wherever 
we encountered timber in any quantity we saw this species. Thus, it was alinodaQt 
on Heart River, on the Cannon Ball, and on the Little Missouri ; also, on the Belle 
Fourche and all aion^ the edge of the Black Hills. I saw none, however, among the dense 
woods of the mountains. 

TANAGRID.^:. 



23. Pyhanga I. 

Louisiana Tanager. 

This beaiitiiul tanager was abundant in the Black Hills. I saw the first K|iecimen 
among the low pines near the Belle Fourche, and from that time until we left the 
HiUsliardly a day passed without my seeing several of these interesting birds. They 
were rather shy, and spent most of the time seeking for food in the topmast branches 
of the tallest pines. Occasionally I saw them nearer the ground, hut iu such cases the 
birds seemed restless and uneasy, flying from limb to limb and from tree to tree, thus 
making it quite difficnlE to secure them. 

In the early morning I frequently heard them ntter a pleasant song, something like 
that of the scarlet tanager, (P. rabra.) Their brilliant colors make them a conspicu- 
ous and beautiful object when seeu amid the dark green foliage of the pines. 
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I secured males in three stages of plumaRe. First, full-grown yonng of tlie year, 
wliich resemble the female in all respects. Second, yonng ma1o, probably in the eec- 
ood year, the wiugs and tail brow nisli- black — much darker than the same parts ia the 
female, yet not glossy like the foU-plnmaged male. In this specimen the back i* 
brownish -black, tlie yellow of the breast brighter than in the female, and the throat 
and chin show iaint traces of crimson. Third, full-pin ni aged males, in the most bril-. 
liant of wliich the crimson feathers of the head mingle with the yellow of the hind 
neck, and almost reach the black of the back. The breast is strongly tinged with red 
as far as the abdomen, which is pure, rich yellow. The npper and nnder tail-coverts, 
have touches of crimson. Very younp; birds have a band of brown iah-yellow across the 
breast, and are streaked somewhat like the young cedar bird(JmpeH8 cf^'orum) on. 
the breast and sides. 

FKINGILLID.^, 

24. OnvsOMiTJua tbistih, Bon, 
YeUwB Bird; Tliktle Bird. 

n the plains just after leaving 
25. Plectrophanks onisATua, Towmcnd. 
Glieslaut-eollared Longspiir : BTaok-sliOHldered Longspvr. 

This interesting species is most abaudant from Fort Lincoln to the Black Hills. In 
company with P. maccoiomi and EremDpUla alpeetHe, it was breediug on the high des- 
ert plains over which we passed, and I found many nests in these localities. They 
breed early, and by July 10 the eggs of the second laying are deposited. The nest Is 
always placed on the ground at the foot of a small weed or a buueh of grass. It is 
formed externally of coarse grasses, and is generally lined, with finer, though in two 
instances I fouod a neatly-woven linin;; of antelope hair. The eggs differ considera- 
bly in their markings, and somewhat in size. The largest of twelve before me meas- 
ures .79 by .60 inch, the smallest .75 by .55 inch. The ground-color is dnll white, pro- 
fusely dotted and splashed with black, brown, and purple of -varying shade and inten- 
sity. GeneraHy the markings are most numerous at the larger end, forming a ring 
abont that part, and sometimes entirely concealing the ground-color. One egg is 
marked with light-brown blotches, and has no black or purple marks; another has no 
brown markings, and only a few black and purple dots. One or two closely resemble 
in their markings the eggs of P, gramimHs. When startled from the nest, the female 
would fly oil to a convenient porch beyond the reach of shot, and from that point would 
watch my proceedings. If I remained long by the nest, rfie would fly past me within 
fifteen or twenty yards, uttering a short chirp. The male sings sweetly on the wing, 
much in the manner of P. maccowmi and C. Ucolor. 

The observations of Professor Allen and Doctor Cones having settled the question of 
the identity of this species with P. melanimna, Baird, (Birds N. Am., 1^58, p. 4'Sd,) 
anything moiu on that subject is perhaps saperflmms. I may mention, however, that 
my observations during the past summer led me to the same couclnsion which they 
arrived at. 

20. Pl.ECTnoPHAKBS JIACCOWSII, Lawrence. 



CliestHal-sliouldered Longspar; Maceoicn's Biintina, 

I first noticed i 
Fort Lincoln. I 

species, which, in many of its habits, it greatly rest 
the high dry plains, where it breeds, and where it is by tir the moat melodious 'song- 
ster. It rises briskly from the ground, after the manner of C. bicolor, until it attains a 
height of SO or 30 feet, and then, with outstretched wiogs and expanded tail, glides 
slowly to the earth, all the time singing with the utmost vigor. The male and female 
mani^st an unnsnal degree of attachment for one another. While watching them when 
feeding in the early morning, for they were very unsuspicious and wonld allow me to 
approach within a few yards of them, I noticed that they kept close to one another, 
generally walliiTtg side uy side. If one ran a few st-eps Irom the other to secure an 
insect or a seed, it returned to the side of its mate almost immediately. 

On one occasion, a pair were startled from the ground while thus occupied, and I 
shot the female. As she fell, the male,, which was a few feet in advance, turned abont, 
and flew to the spot where she lay, and, alighting, called to her in emphatic tflues, 
evidently ui^ing her to follow him. He remained by her side until I shot him. 
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I (lUi Dot Bee these birda hop at all. Their nioda of proRreBaiuD was a walk, rather 
korried, and Dot nearly so dignified as that of the cow-bunting, (M. peeoris.) The 
neat of this species resembles, both in position and oonatrnetion, that of P. oittatus 
but the egga are qaite dififerent, those of P. Mowoumii being larger anil mnoh rounder 
than thoae of the precediug spooiea. Thus an average egg of the former measares .SO 
1)j .65 iuch, while the larpeat of twelve eggs of the latter measures but .79 by .60 inch. 
Thecoloris.alivid white, irregularly blotched and dotted with brown aud black. There 
are man;' faint, dark markings on the eggs, which look as though they bad heen over- 
laid with white, and only just eliow tbrongh. A hreediog female, taken July 5, has 
the chestnut shoulders, but the color is not so bright nor so well defined as iu the male. 

27. POOCJ^THS GRAMINHUS Var. ■CONPINIS, Hatid. 

Grass FiHck; Sas-vjinged Banting. 

This species was common everywhere on the plains. It seems espeeiatly to delight 
in the barten deserts, where nothing grows escupt cactus and sage-buab, and it was 
most aboDdaat in these localities. I fonud man; Dests with fresh eggs in July, The 
nianrier of nesting does not differ materially from that of the two preceding species, 
though this bird aeems to prefer the side of a bluff, rather than the level prairie, for 
the location of its nest. 



Wtslern TcUoic-wtHged Sjian-oiw. 

I secured a single bird of this species near Dog-Teeth Buttes, and several others in a 
little creek-bottom near Bear Butte. They were not easy to find, and kepi among the 
liigb grass, running quite swiftly. 



Lark FiiicJi. 

The lark finch is one of the most common as well as one of the most interesting birds 
observed about Fort Lincoln. It may be seen all day long either singing most sweetly 
in the dead, tops of the scrnb-oaka in the small ravines, or hopping abont the prairie in 
search of food. It often visits the corrals, where, Id company with the doves, (Z. caro- 
lineasis,) it picks np iosects, graiD, and seeds. When alarmed or uneasy at the pres- 
eDOe of man, it throws back its head, erects its crest, and bops about, jerking its tall 
and chirping complain ingly. This species seems quite tenacious of lite ; several that, 
npon examination, proved to have been shot through and through, flew sixty yards or 
more before falling. After leaving Fort Lincoln, I did not see this species again until 
■we reached Sliort-Pioe Buttes, near the Little Missouri. From this point on we fonnd 
them abundant about wooded buttes. 

30. JuNCO iiYKMALis var. AiKBKr, Ri^gwan. 

71 Mte-trntiged Snow-bird. 

1 the Black Hills near Harney's Peak. They 
V many broods of young, hardly fledged, on the 1st 
le upon a family, the young of wliich had but just 
left the D st They could fly but a short distance, and were, of course, still under the 
ca e of the parents. On being approached, they flew a few yards and then concealed 
themselves behind logs, stubs, and scones, while the female, alighting on a branch near 
my head, uttered a quick, rolling cry, something like the sound that would be made 
by striking two large stoii«s together in quick succession, but the notes duller and 
more prolonged. 1 think that this is the most common bird in the more elevated por- 
tions of the Black Hills. 

Young birds, though everywhere profusely streaked, show faint traces of white on 
their wing-coverts. 

?A. SriziiA 80CIALIB var. arizon^, Cones. 



where abundiiiit. In 
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Clay-cdUirei Sparrmv. 

This species is almiulaiit in tbo Black Hills. It seems to delifjht in the open woofl- 
lacds, where it feeds in company with Janco ItijemaUa var. aikeni, and the preceding 
apeeies. I saw the old birds feeding fall-grown yonng August 1, and have no doubt 
that they breed in DUTubers. It spends much of its time on the gronad, and is ¥ery 
uuanttpicioiis. 

33. Calamospiza bicolor, Bonap. 

Lark Bunling; Wkile-iriiiged Bliu:kbM. 

X few individuals of this interestiog species were noticed before re.iching the Mis- 
souri River, and i( becomes very nainenms sooti after leaving that stream, and con- 
tinues to be found in large numbers until we reach the Black Hills. It seems to prefer 
broken country to the level prairie, and was most abundant near low bottes, on the 
borders of streams, and along ravines and eoalis. They are sociable little birds, and 
were generally seen in small companies, several pairs breeding within a short distance 
of each other. The males, conspicuous by their colors, are sprightly and powerfnl 
songsters, and it is by no means nnusual to see several IndividuMs in the air at the 
same time, each striving t« outdo the others in the length and beauty of his lay. When 
uttering bis song, the male springs from the gronnd, and mounts 30 or 40 feet into 
tbe air, with rapid beats of the wings, singing all the time most melodionaly, and then, 
with outspread wings, glides slowly toward the earth, uttering the last note of his song 
Just as he reaches the ground. The song is sweet and ringing, and somewhat resembles 
the notes of the Bob-o-link, (D.oryzivoraa,) with a few trills of the canary interspersed 
through-it. The female manifests a greater attachment for her nest and eggs than any 
other small bird that I have met within the 'West. On being startled irom the nest, she 
Hies tint a short distance, and is uneasy and complaining white it is being examined, 
and as soon as the intruder has retired a few steps, she returns to investigate the ex- 
tent of het loss. I found this species sitting on fresh eggs July 9 and 10, no doubt a 
second brood; and iu every nest that I found there was a cow-bunting's egg. The 
i}est is placed on the ground, generally on the side of a low bluff, though in one instance 
I found one in the midst of a little valley, and is built with great care. The only one 
that I saw in a position where it might have been inandat^ in case of a heavy rain, 
was raised an inch and a half irom the ground on a frame-work of coarse weeds, each 
one as thick as a lead-pencil. Externally the nest is composed of coarse grass and 
weeds, and has a lining of sofl;«r grass and a few fine roots. It is placed at the foot of 
a clump of weeds or sage-brush, and is well concealed. The eggs, which vary slightly 
in color and much in size, are four in number, and are pale-blue, sometimes with a few 
scattered spots of golden brown at the larger end. One nest, containing four egjES, had 
three thus spotted and one uniform in color; another containing three, none of^wbicli 
were spotted. I saw a few of these birds in tbe broader valleys and parks iu the Black 
Hills. They were generally seen auionj; tbe low bushes along the borders of streams, 
but were by no means comcuon in such localities. 

34. CvANOsnz.v AMd-MA, BaUd. 

Lazuli Finch. 

This beautiful finch was very abundant about Fort Lincoln, where it was breeding 
in all tbe little wooded ravines. They had probably already raised one brood, (June 
2'),) for I saw tbe gorgeous little male ardently pursuing his qnaker-oolored mate, and 
this not only once but in many instances. They are no doubt as pugnacious as their 
eastern relatives. At aJI events, only one pair were to be seen in each of the little 
patches of timber which they particularly affect. The male all through the morning 
sits perched on the topmost limb of sonLe dead tree, and at short intervals utters a 
screaming little song, much resembling that of C. ciris. 

35. PiPii.o MACCr..iT«8 var. arcticl'.'', Sicaiits. 

Arclie Towhee. 

This bird, which in many respects so closely resembles the eastern species, was very 
abundant abont Fort Lincoln ; and from that point west to the Black Hills was seen 
on every wooded bntte. It was breeding abont Fort Lincoln, but I was not so fortu- 
nate as to find any nests. Tbe cry of this speeies, when alarmed, closely resembles 
that of the cat-bird in similar circumstances. The song is a mere monotonous trill, 
scarcely deserving the name. 
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ALAUDID^. 

36. EllBMOPlllLA AI.FESTRIS var. LEUcOL^fi:!!!, Coiies. 

Slioi'e Lark; Horned Lark. 

TLia bird, one of the moat eharacteriatio of tlie Bpecies inhabiting the high dry 
plains of Dakota, was found in the greatest abundance all the way from I'ett Lincoln 
to the Black Hills. Early in July I found their nests with well-advanoed eggs, and on 
the return march the prairies, which liad been burned since we passed over them 
Ijefore, were fairly alive with flocks of old and young birds. When alarmed, they 
would crouch for an instant, and then, apriugingfrom the ground, wonid move off with 
an easy gliding flight, ottering at Ihe same time a clear, mellow whistle. 

ICTEHID-E. 

37. MoLOTHnus PECORrs, Swains. 

Cow Bunting; Buffalo-bird. 

This species was abundant everywhere on the trip. A large number of them wonld 
often ooconipany the column for the greater part of the day, alighting almost under 
the Loraes' hoofs, and displaying the utmost iudifferenoe as to the presence of man, I 
found the eggs of this species only in the nests of C. bicolor. 

39. Agelatos phcesiceus, Bonap. 

Sed-winged Blackbird. 

Abiindimt along the Misaouii Eivcr, and a few observed on the Little Missouri. 

39. Xasthocki'h-iltjs icreBOCEPnALUS, Baird. 

Tellotv-litaded BlaStbiri. 

r return march 



ileadow Lark. 
observed near the Missouri River, but v 

41, STUnNELi^A 

Western JUcadmv-lark. 

, . - . . - tl 

QBtantlj throughout the day. 

42. ICTEKUS 

Bullock's Orwle. 

g the low pines near our first crossing of 

43. SCOLECOPHAGUS CYAKOCEPIIALrS, Cab. 

Breaer's Blackbird. , 

This speeiea is very abundant about Fort Lincoln, breeding in the dense woods at the 
month of the Heart River. It was also observed in considerable numbers along the edge 
of the Eiack Hills, and by the 1st of August flocks of two or three hundred individuals 
were seen, 1 saw two of these birds, male and female, pursue a Bateo lorealis vat. 
calnne for several hundred yards, the hawk meanwhile making every effort to escape 
from hia merciless tormentors. 
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fiaveos were seen almost every day ou the way to the Blaek Hilla, bat never mor 
than one pair at a time, esoept on one or two occasions, wheu we saw a pair of old one 
with their ncwly-flndged young. They ha4 bred on many of the lofty hnttes that w 
passed. Thoy wore also observed in the Black Hills. 



Crow. 

1 small docks on the Little Missouri. 

46. Pica caidata var. hudsonioa, Bona}). 

Magpie. 

The magpie is rather common all throug;h the country traversed by the expedition. 
At tiie season when I first saw them, late m July and early in Angnst, they were geo- 
Brally to be seen id companies of ten or a dozen, and were very noisy, hopping about 
through the trees, and screaming tike a flock of e£cit«d jays. At other times they 
were more silent, and would walk up to within a few yards of me as I sat watching 
them, and apparently convcrso about me in low tones. They carry the tail much ele- 
vated when on the gtonnd. 

47. pEHisoKKUS CANADEKBIS var. CAPFiALiS, Boird. 

Canada Jag; Grag Jay. 

Foor specimens of fhis species were observed on Elk Creok August 12, tlie day before 
we left the Black Hills. They were evidently members of one family, and wore q^aite 
shj^. Three of them were seonred, one of which, being only wounded, made a vigorous 
resistance when caught. They were active and restless, flyinr abont constantly among 
the tall pine trees, and moviog nneaaily through the branolies, bnt withont uttering 
any note. 

TYKRAKID/E, 

48. Tyh ANNUS OAROi-tSEKSis, Bairii. 

Kiiighird, 

Very numerous along creeks and wooded ravines from the Missouri Hiver to the 
Black Hills. 

40. TyRANSUS VERTICALIS, S'lj/. 

Arka,iisas Flycateher. 

A pair of these birds were observed at Short-Pine Buttes, on the Littlo Missouri, and 
the female was secnred. From this point to and through the Black Hills and all along 
the Little MisBonri they were quite abundant, one or more pairs being seen on every 
wooded ravine. They were fearless and noisy when their nest was approached, thongh 
rather shy under oth«r circumstances. 



I first observed thisspeciesin the river-bottom of the Belle Foarche. It w 
]n alow bush, and iu its actions reminded me much of S. fuscua. Later in 
«aw it on the Little Missouri, bnt never more than a single specimen at a ti 

51. CoNTOPDS BOREAUS, Batrd. 

Olive-sided Flycatcher. 
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52. COMOl'US VIHENS Kill'. HICHSIiDSONII, Baifd, 

Western Wood Fmee. 

This was one of the moat eomraon flycatcheraseonduring the trip. I did Dot observe 
it until we had reacheii the Black Hills, and had penetrated some little distauce into the 
heavy pine woods, with ■which their sides are clothed. When it did appear, however, 
it was in suoh unnibera that it seemed that every tree had one or two occupants of 
this species, and the woods fairly resounded with their loud, harsh cries. In their 
habits they closely res6ttlb^e the eastern variety, Ira t difl'er considerably from it ia their 
note. Specimens of this bird, obtained late in July and early in August, were in fine 
plumage, whilo all the other hirds taken at that time were moulting and very ragged. 

ALCEDINID^E. 



Observed on the Litllo Missouri. 

CAPRIMULGID^. 

."l4. CUORDEILES POPKTUK I'ni'. HK.VilYr, GlSSlB. 

Western 2iightrhaivk. 

Tills species ia abundant everywhere on the plains and in the broken coatitry border- 
ing the Black Hills. They were very unsuspiciona, and would permit a near approach. 
• ""w a pair sit undisturbed on the bare prairie while two companies of cavalry passed 



by within three ieet of them. 



CYFSEUDM. 

55. (7) CnjiTDRA PELAGICA, 

Saift. 



were flying high in the a 

CUCULID^E. 

TlG, COCOYGDS BIWriUtOPHTnAlMUS, 

Black-billed Cwetoo. 

This species was abandant about Fort Lincoln late in Jo 
ing in the woo<led ravines near the river. The females «■ 
none bnt males were taken. 

VlCmJE. 



DoKny Woodpfcka; 

I, probably of this species, was seen in the Black Hills, hut iinfor- 
' ' ' cure it. 

53. MELANEBPES TOEQUiTUS, BoilOp. 

Lewk'a (FoodjiecSw. 

This woodpecker was bv no means common in the Black Hilla, and I aaw but few 
epecimeus while there, they were quite shy, and I was not often able to approach 
within gmishot of them. Although my opportunities for observation were very limited, 
there seemed to me a striking dineteuce in habits between this species and the other 
members of the group. White at rest, these birds clung, supported by the tall, to ab 
upright limb or stump, never alighting on a horizoDtat branch in the usual manner. 
They seemed lazy and indifferent In their search for food, and only occasionally made 
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elicirf. excarsiuiis from their pcrdiiss to secure passini; iustola. Oil tlia WLiig, the ir easy, 
gliding movemeats and tliu dai'k-j^reeiiish biie of tlieir dorsal aspect made them con- 
spicuous olijecta when flyins over tLie clearings on tlie edf^e of whicli thej were gen- 
"itally found. They were tough and niaacnlar and were hard to kill. 

59. Ml 



l{cd-headed Woodxiechej: 

All tficoueh Dakota, wlisrdv r there was timber, I saw the rea-Iieadi;d woodpecker, 
aud ill the Black Hills it was especially abundant. It seemed to me the most common 
K|>eeies there, and its harsh cries resounded throngh the forest from morning till night. 
When the nest is approached, the parent birds give tlieniselves little concern abont the 
result. At first they would give a few sharp cries, expressive of displeaanre, and then, 
. flying off into tho woods, would not be aeeu again. 

60. Coi,.\PTE8 AURATUS, .Swaiu. 

GoMen-tninged Woodpeehei-; Flicker. 

iQ the Mi.iaouri Eivcr as well as on Hoart and Knife Rivers. 

CI. COLilTES MKX.ICAXI.S, Sltai'l. 

llcd-shafM Wood^etiber. 

I iirst flaw this species among the scrnb-oaks near onr first crossing of tlie Belle 
"oiircdie. They ware rather common all through the Black Hills. 1 could distingnish 
.0 ditferenco batweett their habits and those of the prouoding species. 



Commoii ill tiio Bhitk Hill.^. 

(>:!. 01U.S RIMCHYOTL-S, S/ej)L 

Skwl-eared Owl, 

Tliis ovil was foiin<l in considerable numbers on the Little Missouri aud on the head- 
waters of Knife aud Heart Bivers. It was generally started from among the thick 
grass in the bottoms, and, after flying a short distance, would alight and conceal itsslf 

64. Bubo virgisi.vnus, Boiiaj). 

Great-homed Old. 

Alfhongh iioue of these binis were seen while in the Black Hills, they were said by 
the ludittus to be quite abundant there. I saw many dresses of the Sioux that were 
oriianienti^d with their feathers. 

Snowy Owl : White Oicl. 
1 am iiiforiritd that this species is very abnudaut about Fort Lincoln in winter. 

GG. Si'HEOTYTO CrJflCUI-AHIA VUr. HVI'OGEA, BoDOp. 

Jtnrr owing Owl, 
This species was abundant in the prairie-dog towns through which we passed. 
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FALCONIDjE. 



Lanner falcon. 



TLis fine hawk was abuudnnt everywhere on tLe plains, but was not seen in tlie 
Black Hiils. Its breeAiug-places were found on almost every high butte that we 

Sasaed, but all that I saw contained young, generally about two-thirds grown, late in 
n!y. In no case did I see the least attempt at the couBtruction of a neat, the young 
resting aiiniily on the bare rock. In every instance when I approached the nest of this 
bird I was attaeked in the boldest way by the female. She wouU generally fly back 
and forth over my head at a height of 50 or 60 feet, all the while uttering ebrill screams 
of rage, and, from time to time, would dart almost vertically downward, passing within 
3 or 3 feet of my face. This species is, indeed, unusually coarageons. Several times 
I have seen them swoop down on their prey within 20 feet of a company of cavalry, 
and on one occasion the bird commenced to devour the animal that it had captured 
within thirty yards of the column. A shot fired at it by a soldier made it rise and fly 
a few yards without its prey, but it immediately returned, and, seizing it, moved oif a 
short distance farther, wbere it finished its meal. The feathers of this hawk are used 
by the Indians to ornament their head-dresses. 



03. Fii.CO COJIHUKIS var. asatum, llunnp. 
Peregrine Fiilcon ; Dadc-Hanl: 

Tbe peregrine falcon was not seen until late in August. At tluit tiriio we were re- 
turning to Fort Lincoln, and wereneartheend of our journey. The prairies, the river- 
bottoms, and the streams swarmed with birds of various species, all moving southward, 
while, following and preying npon the various flocks, was this splendid faJcon. The 
following extract from my note-book will give some idea of tbe power and daring of 
this bird : 

"Augast 28. — About G.30 a. m., while we wore halting for a short time on a little knoll, 
a most interesting and exciting chase came under my observation. The grouud was 
wet from the rain that had but just ceased to fall, and the men were, most of them, 
standing bs' their horses, instead of lying asleep on the ground, as is usually the case 
when a bait is made. I was looking out over tiie plain, when I observed two birds in 
rapid flight, approaching the hill where we were standing. Tbey flew with astonish- 
ing velocity, and it was but a short time before they were q^aite near us. From the 
manner of their flight, I at first thought they were two falcons engages in play, but a 
nearer view showra me that the foremost bird was much thesmaUest, and that it was 
making most strenuous efforts to escape from its pursuer by darting and twisting from 
one side to the other, up or down, or by straightforward flight. In one of its tncnings 
it came quite close to the column, and, forgettmg in its intense fear its natural shyness, 
it darted in among the men and horses. Tiie lai^er bird, a peregrine falcon, as I could 
now see, hesitated not an instant, but daalied after, following the object of its pursuit 
in every cut and twist that it made, now passing nnder the horses, now low over their 
backs or close to the men's heads. After, perhaps, aminnte of rapid pursuit, tbe smaller 
bird by a qniek double put a group of men and horses between itself and the falcon, 
and then darted swiftly along the ground to where I was standing, an interested ob- 
server. Here, almost exhausted, it alighted on the saddle of a horse standing within 
arm's length of me, and I was able to distinguish that it was a passenger pigeon, 
(EctopUles migrattnia.') Meanwhile, the falcon, baffled for a moment, had risen 30 feet in 
the air, and was hovering over the group, looking for his prey. Hardly ten seconds had 
elapsed since the pigeon alighted, when he saw bis pursuer above him, and, terror- 
stricken by the sight, the luckless bird darted away again over the open prairie. The 
falcon followed, and the doubling aud twisting recommenced before they had gone a 
quarter of a mile. The pigeon once tried to regain the shelter of the command, hut 
his relentless pursuer cut him off and drove him toward the plain, aud. in few seconds, 
hy a tremendous burst of speed, caught up to his victim, and throwing out his power- 
ful feet, seized him, and, without checking his flight, bore him olf to a neighboring 
butte, there to devour him. It was a splendid sight, and I can compare it to nothing 
unless it be a scene of ancient falconry, tbe only difference being that the birds were 
so much more evenly matched than in the old-time sports. It would, I think, be diffi- 
cult to name a harder bird to cateb than the pi^n, and, perhaps, the only bird that 
can do it in a straight-away chase is tbe peregrine falcon. I should mention that the 
soldiers made eff'orts to frig'bten the hawk away by shouting and throwing their hatA 
at it, but it paid no attention to (heir demonstrations, except once to stretch out its 
feet as if to grasp a hat that sailed close by it." 
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Figean-ifmck. 
A few birds of tljia species were seeo on Heart Eivtr. 

70. TiMKL'XCULUS Sl'AKVKLlIUM, LillO. 

Sparrow-Haiek. 

Tills bcanlifal and (jraceful little liawk was abnndaiit throusbout tlie region traversed 
Tiy the expedition. Wbere tliere is timber, it seems to prefer t« build its nest io trees, 
lint a cleft in the rock or a hole in the side of a cJay bluff will serve it, If nothing better 
in at hand. They raise two or tbree broods iu a season, for I took yoting, not yet fully 
Hedged, August 30. 

71. Cinci:s CYANEUS var. lUJlisONlL-fi, Lion. 

Marsh- Mawk. 
1 the plains. Its uetits were seen several times, all 

72. BUTEO 8WAIS80S1, Boiiaji. 

Swaimon's flaift. 

This hawk was only seen occasionally daring the trip. A uest was fonud July B, con- 
taining three nnspotted eggs, a little larger than a hen's egg. The nest was in a 
small cottonwood-tree, about 13 feet from the ground, and was carelessly bailt of sticks 
and coarse weeds. One of these birds was seen on the gronnd. It was catching grass- 
hoppers, and displayed considerable activity, running ^ong quite nimbly. 

73, UuTEO noREALis var. krideri, Hoopea. 

White-MUed Bud-tail. 
Two bird.s of this variety were observed near the headwaters of Knife River. 

74. Bl'teo noREAi.rs var, caluhus, Casein. 

Western Eed-tnil. 

This wiis the most common liawk seen on the trip. IE is equally abundant on the 
plains and in the Black Hills, breeding sometimes in trees, and, when these ate want- 
ing, iu the cleils and hollows of the sandstone bnttes that occnr at short intervals 
everywhere on tlieplalnsof Dakota, t imagine that they breed rather late ia this sec- 
lion, for I found a nest with a newly-hatched young one and an egg jast chipped, 
Joly 3. 

75. Agchibittko fbrrugiheus, LiM. 



Ferraginoas Sawk, 

This handsome bird is abandant on the plains, anr 
on the buttes which we passed. We were too late t 
found the young birds two-thirds grown. 



GoMea Eagle; War Eagle. 



A single iiidlvidnal of this species was killed b.y a £ee scout at Short-l'ine Buttes 
This bii'd is said to occur all through the country between the Missouri Kiver and the 
Kocky Mountains, though it is nowhere common. It is highly prized by the Indians, 
who use the tail-feathers to adorn their war head-dresses. So much is this the ease 
that two of these birds are worth a horse, i. «., (40 to $60, among the Sionx. 
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Whiie'headea Eagle. 

a of these bii'ds niyself, but am informed tliat they are by do mo 
1 about Fort LiDcoln, and that they breed in considerable numbers o 
River, about ninety miles north of that post. 

CATHARTID^. 

78. EuixodRYPHUS ADRA, Linn. 



COLUUBIDjE. 



80, ZeSAIDUKA CAROLINENSIS, BoilB}). 

Common Dove; Tartle Doce. 

This species waa abandant about Fort Lincoln, and on tlie plains, and their nests 
were frequently found. My atteutiou was generally drawn to them by the bustle and 
hnrryof the female as she darted away almost from beneath my horse's feet, for they sat 
very close. The iiest was always on the ground, at the foot of a bunch of weeds, and 
was of the simplest possible character. A few blades of dried grass, jnst enough to 
keep the eggs off the ground, was all that was employed in its construction, and there 
was no depression in tne nest — nothing to keep the eggs from rolling out had they been 
subjected to a slight push. 

TETRAOHID/E. 

81. C.\SACE OBScujius, Saij. 



Two or three families of these birds were s< 
were taken. The yonng birds were only two o 
Jnly IT, but could fly well even at this age. 

S3. PEDKECBTKS pnASIANELT.rS V 

Sharp-lailed Grouse. 

This species was found in all the rivet-bottoms that we crossed, and it was also 
abundant in the Black Hills. In the latter locality it seems to prefer the steep hill- 
sides that have been burned over and are now overgrown with qaaking-asnen brnsh. 
No nests were observed, but several broods of yonng were seen early in July. When 
a brood was approached, the mother, after manifesting her uneasiness by clucking and 
opening and closing her wings, would utter a short, sharp ory, and intmediately all 
the young would rise, and, flying a few yards in different directions, would re^alight,. 
concealing themselves so closely in the long grass that it was Impossible to SaA theiA. 
On one occasion, late in August, 1 came on a mother with a brood of well-grown 
young, and, as usual, the family scattered ami hid in the grass. The- mother flew, per- 
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haps, two hundred yards. Being in no haste, I deteviiiined to wait and see tbem come 
together again. Hardly iive minutes after their dispergion, the old bird commenced to 
call, and one by one the young answered her until I could heac them calling on all 
sides. The call-note waa entirely new to me. It waa a rough, guttnral croak, wfieated 
two or three times, and bore a close resemblance to the cry of the raven. In order to 
satisfy myself beyond the poaaibility of a doubt as to the origin of the cry, the cal! 
of one of the young was followed up and the bii'd shot. The not« in question answers 
very well to the description given of the call of the ptarmigan. 

84. BoNASA UMBEU.us var. (JMBBLLOIDE8, Douglas. 

Mountain Grouse; Western Baffled Grouse. 

This grouse wns abundant in the Black Hills, and in all its habits, so far as observed 

by me, resembles the eastern variety. Several broods were seen, about half grown, lato 

in July, and in every instance the mother had recourse to the usual devices to entice. 

the observer away from her young. 

CHAEADRID.^. 



Killdeer Plover. 

This species was abandaut near Fort Lincoln, and was breeding in constderahle 
numbers on the plains Dear the Heart Biver. In their efforts to draw me away from 
their nests, they employed the usual artifices, together with some that were new t« me. 
They wonld fly close to me, acreaining loudly, and, having attracted my attention, 
would alight at a distance of thirty or forty yards, and, looking back to see if I was- 
watching them, would run off through the grass, and when they reached some littl» 
clump of weeds, would squat down and apparently settle themselves on a nest. If fol^ 
lowed, they would wait until I had approached to within a short distance, and then, 
running a few yards through the grass, would fly up again apparently in great distiess, 

EECUBVIKOSTRID^. 

8(5. Rbcuisvihostra ambkicana, Gw. 

Avocel. 

A few were observed about some alkaline pools near the Missouri Eiver. 

PHALAEOPODID^. 

87. DOBIPES HVPEKBOnEUS, Cui). 

Nortlia'a Fhalarope. 

A single bird of this species was observed oo a little slongb near Sweetbrier Creek. 
It was very gentle, and swam gracefully about, more like a rail or a coot than lilse a 
duck. It WHS feeding on small insects that it gathered ftoni the reeds on the boi-dera 
of the slongh. 

SCOI,OPACII)iE. 

Sri. TlilKGA MIKUTILLA, Vidilot. 

Least Sandpiper. 
One specimen observed ou the Little Missouri River. 

89. Totakhs mblakoi,eucus, VieilM. 
Greater Yelloic-lega ; TtU-laU. 
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90. TOTASUS s 

SoJitary Sandpiper. 
,r tbu Little Missoiiri. 
91. AcTnui 



'rliis liird was fouad evBrywhere on the plaitis in tlie greatest abaudance. Newly- 
hatched birds were eeeo July 1, and for two weeks after that time nests with eggs 
were found almost every day. When the nest is approached, tlie female retreats but a 
short distance, and remains ou the ground crying moumfnllj. 



Long-lnUed CurUvt. 

Thissi>ecie3 ia nuniBroua on the plains between the Missouri and the Little Missouri. 
On the first of July I saw young birds two-thirds grown and fully feathered. Tlie 
q^uilla of the wing, however, were soft, and the birds being unable to flj, the Indiana 
caught many of them by running them down. With wings raised and half spread, the 
birds ran very fast, and could only be caught by the Indians when on horsebacli. I 
oame on several places where I was confident that there were nests of this species, but 
I was unsnccessfttl in my attempts to discover them. I'rom what I saw, I inferred 
that they bred in small companies, or at least several pairs near t« one another. As 
soon as the first pair commence to cry, all the birds within hearing haaton to the spot, 
until eighteen or twenty individuals are flying about overliead, all screaming dolefully. 

AitDEID^. 

93, ArtDBi HERODIAS, LinitmHS, 

Great Blue Seron. 

A fuiv of these birds were soon on the head of Heart River an J on the Swcetbrier. 

5)4. ARDJia ECRtt-rra, Gmd. 

White Heron. 

A bird of thia spoeics was observed on an alkaline lake, near Bismarck, Diik. 

GEUID,E. 

95. Ciioe CASADKNSis, Temiii. 

Sand-hill Cram. 

This species was occasionally seen on the plains, but it was not until we reached the 
Black Hills that it became at all abundant. There, however, it waa numerous, breed- 
ing, the young being about two-thirds grown late in July. A neat, whioh contained 
one young one, was found about this tune. It was in a tall pine-tree. The female 
parent was not seen, bnt the male manifested uincli attachment for his yonug,.and 
remained on the ground not far tiom the nest, croaking and displaying much anxiety. 
He was finally shot by General Custer. The young bird was brought into camp, and 
kept alive for two days, hut died, probably from want of proper food. Although qnite 
large, it could hardly stand, but it was very quick with its bill, driving oft' the dogs 
when they approached too near. 

Its head and neck were wholly covered with reddish-brown down ; its liaek well 
feathered, and of a deeper rusty red. The primaries and secondaries were bluish-gray, 
as in the adnlt, and were broadly edged with femiginous. Bill and feet, a dirty 
orange; iris, gray. 
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EALLID^. 

96. EiLLUS VIRGINIASUS, itilll. 

Viigiiiia Rml, 
nj; the toeds near tlio month of Bleart lii v 
ANATIDjE. 

97. Bbunicla. canadensis, Bok. 

Canada Goose. 

the Kinall stranin 
s of from ten toft 

08. AsAS itoscHAS, iiiin. 

Mallard. 

\a tho Bamo localities and (toiler tbu same comliti 

9y. DaL'ILA acuta, ./liHJHS. 

rin-lail. 
Ill the Siveetbrier, late id Atii{iist. 

100. Ciiaum;!,.1!'musstuepj!1!L-s, Grai). 
GadivuU. 



the alkaliDC lakes nc: 


ir Bismarck, Dak. 


101. Markca 


AMEKiCASA, Sleplie 


AmeH 


can Widgeoa. 



Observed late in August on tho lieadwatera of Heait Kiver, and oii the Sweetbrier. 
tt.t this time they were still in families, some of Ihe young being scarcely able to fly. 

102. QUEHQUEDULA CAHOLISESSIS, Slepli. 

Green-icingeii TeaJ. 

Migrating in eonsiderahle numbers on small streams near the head of Heart Uiver 

103. Qi;Ki;guEDri,i PiscoRS, Steph. 

JSIuc-ieiiigcd Teal. 

.Same as last species. 

101. Spatula ci.vpkata, IIoU. 

ShoKller. 

Observed oo alkaline lakes uear Bismarck. 

105. Meiigus mekgaksur, inhon. 

Gooaaiuki: 

A feuiule, with a brood ahont a week old, was seen on Castle Creek, in the lilack 
alls. 

PP— 7 
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106. MeijguS KEiiRATOR, Lino. 
2!cd-breasted Mei-gamei: 
Oue epeci[iii.'n was takeD ou tlio Sn-eetbrier. 

107. Mbkous cccuLL-iTCS, Linn. 

Sood):d Mei-gausci: 
T«-o specimens seen on Ileiivt liiver. 

LARID.E, 

108. Laki's delawaukssis, Ord. 

Ring-mM Gidl. 
One speeJiiioii observed on tlje Little Missonri. 

COLYMBID^. 
109. COLYMBue TOiiQUATUS, BriiimicJi. 
Loom; Great Kovlhern Diner. 
Observed on alkaline liikes near Bismarcl!. 

I'ODIClPIDiE. 
110. PomcKPs coiiNUTUfi, Laili. 
RorueA (irebe. 
Seen on alkaiinu lakes w.<.y ]iis..iiiick. 

DESCRIPTION OF NEW FOSSILS " 

Hy H. p. Wmiti'ieid. 

Geuna OBOLUS. 

OjtOr.US PKCTEKOIDES, X. BJJ. 

SlitU rather small, transversely oval or very broadly ovate, tlie length and breadtli 
being snbequal ; apex of the larger vnlvo very obtnuelj poiutejl j cardinal margins 
slopinj^ from the beak, and inclosing an angle of from 110° to VHP, somewhat straight- 
ened in tho npper part,bnt gradually ronudiog ioto the lateral margins; sides and 
base ratlier rpgularly connded, the latter more broadly than the former. Dorsal valve 
proportionally shorter than the ventral, giving a more transversely oval outline to the 
valve, principally arising from the shortening of the beak. Exterior surface of the 
shell roughly Jainellose. 

The substance of the shell appears to be eomposed of two distinct layers ; the ontei 
imbricatingly lamellose, the lainelliu readily separating from each other, and also from, 
tie inner layer ; thus revealing not only the thickness of the onter layer, but exposing 
the suiface of the inner layers to view. The inner layer is niore naorcons than the 
outer, and the lamellie of which it is composed extends over the entire inner snrfaca 
of the shell, and, as seen when exposed \ij the exfoliation of the outer layer, is market 
by more or less distant, flattened, radiating costie, in the more coarsely marked indi- 
viduals closely resembling those of aPect*n. 

The niuscnlar imprints have not been fully determined, bat many of the apeeimens 
show evidence of the deep-curved scars placed just within the cardinal margin, seenir 

other specie^a of the genus, ' '' ■i;-- -.i ■— -n -n- ^ -i ...... i.. 

Hessrs. Davidson and King. 
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EXPLANATION OF PLATES. 

OBOLUS PKCTENOIDES." 



Fig, 1. View of a partially exfoliated doraal (?) valve, showing fine radii, and the 
cresoelitifotra markings representing musoalar imprints. 

Figs. 3, 3. Ventral (!) valve partially exfoliated, showing a variation in the strength 
of the radii. 



valve (ventral ?) associated with the ahove. Introdnoed lor 



Figs. 5, 6. Dorsal and profile views of a small specimen. 

Fig. 7. Dorsal view of a larger specimen of almost symmetrically oval form. 
I'igs. 8-10. Dorsal profile aud front views of an adult specimea, showing the characters 
of the specios. 
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DRAWiraSOP NCTFOSSILSFOUMDNAKECOliKOISSANCK Of TIE BLACK HILLS DF DAKOTA, 
JULY AM AUGUST 187i. 

To acooinpany a refxjrt from Mr. Geijrge Bira Lilimiell. 
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The species dift'ere from any other described in the presence of the radiatiug costjc of 
le inner la.vers of shell, and as tliey occur in a rather course quartz sandstone, whioh 
Iheres firmlv to the shell, thej generally show this feature. The larger individuals 
■e about three-eighths of an inch in transverse diameter, the lougitu Jiual diameter of 
le ventrfj being somewhat greater, and that of the dorsal rather less. They are 
and associated with Oholla nana, M. and H., and also with a species of Ungulepie, 
Jerred hy those authors to L. pimffiformis, Owen, the shorter valves of which might 
«dily he confounded with this species. The structure of the shell is, however, 
iticely different. A flgore of a valve of this species is given for comparison. 
Foi-nmiion and (ocaKti/.— Collected hy Prof N. H. Wiochell from l)ed3 referred to the 
;e of the Fottsdnm sandstone, on French Creek, in Dakota Territory. (Black Hills.) 

Genus TEREBEATULA. 

TEBF.BRATOL* HEI,l!Si, n. sp. 

Shell attaining a larRO size, elongate-oval or ovate in outline, tho point of greatest 
lidth varying Irora a little above to a little below the middle of the length. Valves 
bntricose, becoming somewhat gibbous in specimens of larger groivth, especially the 
potral, and also ohscorely snbangular along the middle of the upper portion, Ven- 
ral valve somewhat regularly arcuate longitudinally, the curvature being a little less 
trnpt toward the front part of the shell and somewhat flattened ttausversely ; beak 
;rong, moderately incurved, and obscoi-ely snbangnlar on tho lateral portion, where 
le shellls inflected to form the rather broad cardinal margin; apes broadly truncated 
y the rorameo, which, although not entirely perfect in any of the examples seen, 
ears evidence of having been of large size. Dorsal valve less deep than the ventral, 
ut more angular in the upper part when not exfoliated, becoming flattened in the 
liddle anteriorly, and abruptly bent downward or sinnate at the sides, forming an 
evated flattened fold toward the front of the shell, which occupies more than one- 
ird of the entire width of the valve, beyond which the sides abruptly decline to the 
terai margins. This feature, although quite marked in large specimens, is but 
ghtly developed in those of medium sine, and not at all perceptible in young shells. 
General surface of tho shell smooth, or marked only by concentric lines of growth , 
hich often become frequent and rather strong toward the front of old shells. Minute 
kcll-striicture very finely and closely punctate, the puncta having a strong tendency 
form lines, owing to the regularity of their arrangement. 
The species in its large size resembles T. Barlani, Morton, from the Cretaceous sands 

iNew Jersey, hut differs materially in the greater curvature of the ventral valvo and 
the general form of the shell, and also iu the flattened, elevated mesial portion of 
e dorsal valve and corresponding prolongation of tho ventral, while it shows no 
ndency to assume a trilobate character in front, so common in that species. 
LocalUg and formation. — The specimens are found common in the concretionary beds 
If the Cretaceons, No. 4 of Meek and Hayden, associated with characteristic fossils of 
hat formation. They were collected on the northeast side of llie Black Hills, a few 
Kiles north of the Belle Fourche. 
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DelerminaHoa of the tmc Zij oiecJtcii i^qiiai aUiliuk) of the suit's limb. 



Lion, rcrniineDt Coinp.— Date, Augnst 1, lSt4.— Sestaiit. Spenopr, Browning & Co., CBSS,— Clirouc 
meter, AruolO & Dent, 1363.— OlJMrvar, Wood. — ConipaWr. Wood. 
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